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(54) Reproduction apparatus and reproduction method 



(57) The invention provides an apparatus and 
method which allows playback of both of a first optical 
disc wherein the opposite side laces of a groove formed 
thereon are wobbled at a first predetermined frequency 
and a second optical disc wherein one of the opposite 
side faces of a groove formed thereon is wobbled at a 
second frequency shorter than the first predetermined 



frequency while the other face of the groove is formed 
as a flat face. In the apparatus and method, it is discrim- 
inated whether an object optical disc (51) of playback is 
the first optical disc or the second optical disc, and vari- 
ous servo systems are switched based on a result of the 
discrimination. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This Invention relates to a reproduction appa- 
ratus and a reproduction method which can play back 
both of a first optical disc wherein wobbles of a first pre- 
determined frequency are formed on the opposite side 
faces of a groove or a land and a second optical disc 
wherein wobbles of a second predetermined frequency 
are formed on one side face of a groove or a land. 

Description of the Related Art 

[0002] Conventionally, a disc called mini disc (Mini 
Disc: trademark) is known wherein grooves wobbled at 
a predetermined frequency are provided In advance on 
a magneto-optical cfisc of a diameter of 64 mm and data 
are recorded on the wobbled grooves. 
[0009] The mini disc mentioned above has address 
information recorded in a predetermined modulated 
condition on the grooves. Access control for the mini 
disc or retrieval of a recordable area of the mini disc is 
performed based on the address Information. 
[0004] The mini disc described above allows record- 
ing of a compressed audio signal for 74 minutes in the 
maximum and is considerably superior in convenience 
because it is superior in portability and exhibits a high 
access rate. A mini disc for an audio use may be here- 
inafter referred to simply as MD-DA (Mini Disc Digital 
Audio). 

[0005] However, since the mini disc described above 
only has a limited recording capacity of FE production 
csouit 140 Megabytes, it is not sufficient to record a 
video signal thereon. 

[0006] Further, while a format called MD-DATA1 is 
known as a format to be used to record computer data 
onto the mini disc, it is disadvantageous in that the rate 
in re-writing and reproduction operations is low because 
the recording density of it is as low as FE production cir- 
cuit 140 Megabytes and the minimum recording data 
length is comparatively large. 

SUMMARY OF THE INVENTION 

[00071 It is an object of the present Invention to pro- 
vide a reproduction apparatus and a reproduction 
method by which servo controls suitable for different 
magneto-optical discs can be performed to alow repro- 
duction of both of a magneto-optical disc having the 
conventional data format MD-DA and MD-DATA1 and 
another magneto-optical disc having the new data for- 
mat MD-DATA2 for higher density recording. 
[0008] In order to attain the object described above, 
according to an aspect of the present invention, there is 
provided a reproduction apparatus for selectively play- 



ing back a first optical disc wherein two side faces of 
each of grooves or lands formed thereon are wobbled at 
a first frequency and information is recorded on the 
wobbled grooves or lands and a second optical disc 

s wherein one of two side faces of each of grooves or 
lands formed thereon is wobbled at a second frequency 
while the other side face of each of the grooves or lands 
is formed as a flat face and information is recorded on 
the grooves or lands, comprising an optical head for 

w irradiating light upon a predetermined one of the 
grooves or lands and those of the lands or grooves adja- 
cent the predetermined groove or land, first detection 
means for detecting reflected light from the predeter- 
mined groove or land, second detection means for 

75 detecting reflected light from the lands or grooves adja- 
cent the predetermined groove or land, first calculation 
means for calculating a difference between the reflected 
light of the first detection means and the reflected light 
of the second detection means to produce a first track- 

20 ing error signal, second calculation means for calculat- 
ing a difference between the reflected light from one 
and the reflected light from the other of the lands or 
grooves adjacent the predetermined groove or land 
detected by the second detection means, discrimination 

29 means for discriminating whether an optical disc loaded 
on the reproduction apparatus is the first optical disc or 
the second optical disc, and tracking controlling means 
for performing, when the discrimination means discrimi- 
nates that the loaded optical disc is the first optical disc, 

3P tracking control based on the first tracking error signal 
produced by the first calculation means, but performing, 
when the discrimination means discriminates that the 
loaded optical disc is the second optical cfisc, tracking 
control based on the second tracking error signal pro- 
as duced by the second calculation means. 

[0009] According to another aspect of the present 
invention, there is provided a reproduction apparatus for 
selectively playing back a first optical disc wherein two 
side faces of each of grooves or lands formed thereon 

40 are wobbled at a first frequency and address informa- 
tion is recorded on the wobbled grooves or lands in 
advance and a second optical cfisc wherein one of two 
side faces of each of grooves or lands formed thereon is 
wobbled at a second frequency while the other side face 

4S of each of the grooves or lands is formed as a flat face 
and address Information is recorded on the grooves or 
lands in advance, comprising an optical head for irradi- 
ating light upon a predetermined one of the grooves or 
lands and those of the lands or grooves adjacent the 

so predetermined groove or land, detection means divided 
into at least two regions in a tracing direction of the opti- 
cal head for detecting reflected light from the predeter- 
mined groove or land and the adjacent lands or grooves, 
first calculation means for adding detection outputs of 

ss the at least two regions of the detection means, second 
calculation means for subtracting a first one from a sec- 
ond one of the detection oufxits of the at least two 
regions of the detection means, discrimination means 
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for discriminating whether an optical disc loaded on the 
reproduction apparatus is the first optical disc or the 
second optical disc, selection means for switchably 
selecting one of the first calculation means and the sec- 
ond calculation means, controlling means for controlling 
the selection means so that, when the discrimination 
means discriminates that the loaded optical disc is the 
first optical disc, the first calculation means is selected, 
but when the discrimination means discriminates that 
the loaded optical disc is tile second optical disc, the 
second calculation means is selected, address extrac- 
tion means for extracting address information based on 
an output of trie first or second calculation means 
selected by the selection means. 
[0010] According to a further aspect of the present 
invention, there is provided a reproduction method for 
selectively playing back a first optical disc wherein two 
side laces of each of grooves or lands formed thereon 
are wobbled at a first frequency and Information Is 
recorded on the wobbled grooves or lands and a second 
optical disc wherein one of two side faces of each of 
grooves or lands formed thereon is wobbled at a second 
frequency while the other side face of each of the 
grooves or lands is formed as a flat face and Information 
is recorded on the grooves or lands, comprising the 
steps of discriminating whether an abject optical disc of 
playback is the first optical disc or the second optical 
disc, and producing, when it is discriminated by the dis- 
crimination step that the object optical disc is the first 
optical disc, a tracking error signal based on a side 
beam and performing tracking control based on the pro- 
duced tracking error signal, but producing, when it is 
discriminated by the discrimination step that the object 
optical disc is the second optical disc a tracking error 
signal based on a main beam and a side beam and per- 
forming tracking error control based on the produced 
tracking error signal. 

[0011] The above and other objects, features and 
advantages of the present invention will become appar- 
ent from the following description and the appended 
claims, taken in conjunction with the accompanying 
drawings in which like parts or elements denoted by Gke 
reference symbols. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

FIG. 1 is a diagrammatic view showing a track 
structure of a disc which can be used in a reproduc- 
tion apparatus according to the present invention; 
FIGS. 2A and 2B are a cross sectional view and a 
plan view, respectively, shewing the track structure 
of FK3L 1 in an enlarged scale; 
FIG. 3 is a table illustrating a plurality of medium for- 
mats which are used in the reproduction apparatus 
according to the present invention; 
FIG. 4 is a block diagram showing an Internal struc- 



ture of a video camera to which the present inven- 
tion is applied; 

FIG. 5 is a block diagram showing a detailed con- 
struction of a medium driving section of the internal 
5 structure of the video camera shown in FIG. 4; 

FIGS. 6A, 6B and 6C are a side elevational view, a 
plan view and a rear elevational view, respectively, 
showing an appearance of the video camera shown 
in FIG. 4; 

10 FIG. 7 is a schematic view shewing an example of 
an area for data stored on a disc which can be 
played back by the video camera shown in FIG. 4; 
FIG. 8 is a cfiagrammatic view showing an example 
of arrangement of a photadetector of an optical 

is head of the video camera shown in FIG. 4; 

FIG. 9 is a Wack diagram showing a construction of 
an optical detection signal processing system of the 
video camera shewn in FIG. 4; 
FIG. 10 Is a block diagram showing a construction 

20 of a tracking servo circuit system of the video cam- 
era shown In FIG. 4; 

FIG. 11 Is a block diagram showing a construction 
of an ADIP processing circuit system of the video 
camera shown in FIG. 4; 
25 FIGL 12 is a block diagram showing a construction 
of a spindle servo circuit system of the video cam- 
era shown in FIG. 4; 

FIG. 13 is a flow chart illustrating a procedure of 
processing of the optical detection signal process- 
so ing system shown in FIG. 9; and 

FIG. 14 is a block diagram schematically showing 
another example of an entire structure of the optical 
detection signal processing circuit of the video cam- 
era shown in FIG. 4. 

35 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[001 3] In the following, a preferred embodiment of the 
present invention is described with reference to the 

40 drawings, fen the present embodiment, a reproduction 
apparatus according to the present invention is applied 
as a recording and reproduction apparatus section of a 
portable video camera wherein a camera apparatus 
section and a recording and reproduction apparatus 

45 section which can record and reproduce still pictures or 
moving pictures and an audio signal are integrated with 
each other. Further, the recording and reproduction 
apparatus section incorporated In the video camera has 
a construction which can record and reproduce data 

so onto and from a mini disc (MINI DISC: trade mark) 
which is known as a kind of magneto-optical disc. 
[0014] The description proceeds in the following 
order: 



55 1. Disc format 

2. Appearance construction of video camera 

3. Internal construction of video camera 

4. Construction of medium driving section 
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5. Example of cfisc structure for use with video cam- 
era 

6. Construction of optical detection signal process- 
ing circuit system 

6-1. Construction of photodetector 
6-2. General construction of optical detection 
signal processing circuit system 
6-3. Construction of tracking servo circuit sys- 
tem 

6-4. ADIP processing circuit system 
6-5. Spindle servo circuit system 
6-6. Processing operation 

7. Modifications 
1 . Disc format 

[001 5] The recording and reproduction apparatus sec- 
tion incorporated in the video camera in the present 
embodiment performs recording and reproduction of 
data, for example, in accordance with a format tor data 
called MD-DATA which is used to record and reproduce 
data onto and from a mini cfisc which is one of magneto- 
optical discs. As a format tor recording and reproduction 
onto and from a mini disc, a format called MD-DATA1 
has been developed tor a recording medium for com- 
puted data and another format called MD- AUDIO has 
been developed for a recording medium tor MD audio 
data for an audio signal. The MD-DATA1 format is com- 
mon with a disc format on or an addressing method to a 
magneto-optical cfisc which wiO be hereinafter 
described in detail. Further, also another format called 
MD-DATA2 which allows recording of a higher density 
than that by the format MD-DATA1 has been developed. 
The video camera In the present embodiment can 
record and reproduce in accordance with the MD- 
DATA2 format which allows higher density recording 
than the MD-DATA 1 format and also in accordance with 
the MD audio format and the MD-DATA1 format. First, a 
disc format which is a medium format of the MD-DATA2 
format is described. 

[0016] FIGS. 1, 2A and 2B schematically show an 
example of a track structure of a disc of the MD-DATA2 
format. Particularly, FIGS. 2A and 2B are a sectional 
view and a plan view, respectively, showing a portion 
surrounded by a broken line A of FIG. 1 in an enlarged 
scale. 

[001 7] As seen from FIGS. 2A and 2B, on a face of the 
disc shown, two kinds of grooves Including a wobbled 
groove WG to which wobbles are provided and a non- 
wobbled groove NWG to which no wobble is provided 
are formed in advance. The wobbled groove WG and 
the non-wobbled groove NWG extend such that they 
may form double spirals on the disc with lands Ld 
formed between them. 

[0018] According to the MD-DATA2 format, the lands 
Ld are utilized as tracks. The wobbled ycove WG and 



the non-wobbled groove NWG are formed in such a 
manner as described above, and the two tracks Tr • A 
and Tr - B are formed as double spirals independent of 
each other. 

5 [0019] The track Tr * A is a track with respect to which 
the wobbled groove WG is positioned on the outer cir- 
cumference side of the disc and the non-wobbled 
groove NWG is positioned on the inner circumference 
side of the disc. 

to [0020] In contrast, the track Tr* B is a track with 
respect to which the wobbled groove WG is positioned 
on the inner circumference side of the disc and the non- 
wobbled groove NWG is positioned on the outer circum- 
ference side of the disc. 

15 [0021] in other words, it is considered that the track 
Tr • A has wobbles formed only on a wall face thereof on 
the outer circumference side of the disc and the track 
Tr - B has wobbles formed only on a wall face thereof on 
the Inner circumference side of the disc. 

20 [0022] bi this instance, the track pitch is provided by a 
distance between the centers of adjacent portions of the 
track Tr * A and the track Tr • B, and is 0.95 fim as seen 
from FIG. 2B. 

[0023] A wobble of the wobbled groove WG are 
25 formed based on a signal whose physical address on 
the disc Is encoded by Rul (Frequency Modulation) 
modulation and bi -phase modulation. Accordingly, upon 
recording or reproduction, a physical address on the 
disc can be extracted by demodulating reproduction 
so information obtained from the wobble provided to the 
wobbled groove WG. 

[0024] Further, address information provided by the 
wobbled groove WG is effective commonly to the tracks 
Tr* A and lt*B. In other words, a portion of the track 

as Tr * A positioned on the inner circumference side and a 
portion of the track Tr • B positioned on the outer circum- 
ference side with respect to a portion of the wobbled 
groove WG have common address information by a 
wobble provided to the portion of the wobbled groove 

40 WG. 

[0025] It is to be noted that such an addressing 
method as described above is also called Interlace 
addressing method. Where the interlace addressing 
method is employed, the track pitch can be made small 

45 while, for example, crosstalk between adjacent wobbles 
is suppressed. The system wherein wobbles are formed 
on a groove to record addresses is called ADIP 
(Address In Pregroove) method. For the carrier fre- 
quency for FM modulation in formation of wobbles, 88.4 

so kHz is used for the MD-DATA2 format, and 22.05 kHz is 
used for the MD-DATA1 format. 
[0026] Further, identification of which one of the tracks 
Tr- A and lr- B which commonly have the same 
address information in such a manner as described 

ss above is being traced is performed in the following man- 
ner. 

[0027] For example, where a three-beam method is 
employed, it is a posstte idea to cause, when a main 
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beam is tracing a land Ld serving as a track the remain- 
ing two side beams to trace groove portions positioned 
on the opposite sides of the track being traced. 
[0028] FIG. 28 illustrates a condition wherein, as a 
detailed example, a main beam spot SPm is tracing the 
track Tr • A. In this instance, of two side beam spots 
SPs1 and SPs2, the side beam spot SPs1 on the Inner 
circumference side traces the non-wobbled groove 
NWG while the side beam spot SPs2 on the outer cir- 
cumference side traces the wobbled groove WG. 
[0029] In contrast, though not shown, if the main beam 
spot SPm is tracing the track Tr • B, then the side beam 
spot SPs1 traces the wobbled groove WG while the side 
beam spot SPs2 traces the non-wobbled groove NWGL 
[0030] In this manner, depending upon whether the 
main beam spot SPm traces the track Tr • A or the track 
Tr » B, the grooves to be traced by the side beam spots 
SPsl and SPs2 are inevitably exchanged between the 
wobbled groove WG and the non-wobbled groove 
NWG. 

[0031 ] Detection agnals obtained by a photo-detector 
from reflected light from the side beam spots SPs1 and 
SPs2 exhibit different waveforms depending upon which 
one of the wobbled groove WG and the non-wobbled 
groove NWG is being traced. Accordingly, for example, 
by discriminating which one of the side beam spots 
SPsl and SPs2 is tracing the wobbled groove WG or 
the non-wobbled groove NWG, it can be identified which 
one of the trades Tr • A and Tr - B is being traced by th e 
main beam. 

[0032] FIG. 3 illustrates principal specifications of the 
MD-DATA2 format having such a track structure as 
described above In comparison with those of the MD- 
DATA1 formal 

[0033] First, accordng to the M D-D ATA 1 format the 
track pitch is 1.6 urn, and the bit length Is 0.59 jim/bit 
Further, the laser wavelength \ is \ - 780 nm, and the 
numerical aperture NA of the optical head is NA = 0.45. 
[0034] For the recording method, the groove recording 
method is employed, in short, grooves are used as 
tracks for recording and reproduction. 
[0035] For the addressing method, a method which 
mates use of a wobbled groove formed by forming wob- 
bles as address information on the opposite sides of a 
groove formed as a single spiral groove is employed. 
[0036] For the modulation method for recording data, 
the EFM (eight to fourteen modulation) method is 
employed. Further, for the error correction method, the 
ACIRC (Advanced Cross Interleave Reed-Solomon 
Code) is adopted, and convolution type data Interleav- 
ing is employed for the data interleave. Consequently, 
the redundancy of data is 46.3 %- 
[0037] Further, in the MD-DATA1 format, the CLV 
(Constant Linear Velocity) is adopted for the disc driving 
method, and the Onear velocity of the CLV is 1 .2 m/s. 
[0038] Furthermore, the standard data rate upon 
recording or reproduction is 133 kB/s. and the recording 
capacity is 140 MB. 



[0039] In contrast, according to the MD-DATA2 format 
which can be used by the video camera in the present 
embodiment, the track pitch is 0.95 fun, and the bit 
length is 0.39 \i m/bit Thus, it can be seen that both of 

5 the track pitch and the bit length are shorter than those 
of the MD-DATA1 format. Further, in order to realize, for 
example, the bit length given above, the laser wave- 
length Xisk = 650 nm, and the numerical aperture NA 
of the optical head is NA = 0 52. Thus, the beam spot 

w diameter at the focused position is reduced and the 
band of the optical system is widened. 
[0040] for the recording method, the land recording 
method is employed as described hereinabove with ref- 
erence to FIGS. 1 and 2, and for the addressing 

15 method, the interlace addressing method is employed. 
Further, for the modulation method of recording data, 
the RLL (1 , 7) melhod (RLL: Run Length Limited) which 
is suitable for high density recording is employed, and 
for the error correction method, the RS-PC (Reed -Sol o- 

20 mon Product Code) method is adopted and block clos- 
ing type data interleaving is employed for the data 
interleave. As a result of the employment of the meth- 
ods described above, the redundancy of data can be 
suppressed to 19.7 %. 

25 10041] Also in the MD-DATA2 format the CLV is 
adopted for the disc driving method, and the linear 
velocity of the CLV is 2.0 m/s. The standard data rate 
upon recording or reproduction is 589 kB/s. Conse- 
quently, a recording capacity of 650 MB can be 

30 achieved. According, when compared with the MD- 
DATA1 format recording of a higher density by more 
than four times is realized. 

[0042] For example, If recording of moving pictures is 
performed in accordance with the MD-DATA2 format, 

as where compression coding according to the MPEG2 
(Moving Picture image coding Experts Group 2) is per- 
formed for moving picture data, moving pictures for a 
period of time of 15 to 17 minutes can be recorded 
although it depends upon the bit rate of coded data. Fur- 

40 ther, if only audio signal data are to be recorded, where 
compression coding according to the ATRAC2 (Adap- 
tive Transform Acoustic Coding 2) is performed for the 
audio data, recording for a time of approximately 10 
hours can be performed. 

45 

2. Appearance construction of video camera 

[0043] FIGS. 6A, 6B and 6C are a side elevational 
view, a plan view and a rear elevational view, respec- 

so lively, showing an example of an appearance of the 
video camera in the present embodiment 
[0044] Referring to FIGS. 6A, 6B and 6C, a camera 
lens 201 including an imaging lens and a diaphragm to 
be used for imagng is provided in an exposed condition 

55 on a body 200 of the video camera in the present 
embodiment Further, a pair of microphones 202 for col- 
lecttig sound In stereo from the outside upon Imaging 
are provided at top portions of the body 200 as seen In 
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FIG. 6B. In other words, trie video camera can perform 
recording of an image imaged by the camera lens 201 
and recording of a stereo audio signal collected by the 
microphones 202. 

[0045] Further, a display section 6A, a speaker 205 
and an indicator 206 are provided on a side face of the 
body 200. The display section 6A displays an Imaged 
image, an image reproduced by the internal recording 
and reproduction apparatus and so forth thereon, it is to 
be noted that, as a display device adopted for the dis- 
play section 6A, for example, a liquid crystal display unit 
or the like is used though not specifically limited to this. 
Further, the display section 6A displays a message 
composed of letters or characters for Informing a user of 
required information in response to an operation of the 
apparatus. 

[0046] The speaker 205 outputs, upon reproduction of 
a recorded audio signal, the thus reproduced audio sig- 
nal. Further, the speaker 205 outputs required message 
sound of, for example, beep sound or the like. 
[0047] The indicator 206, for example, emits light dur- 
ing a recording operation to inform a user that the video 
camera is pei running a recording operation. 
[0048] A viewfinder 204 is provided on a rear face of 
the body 200 as shown in FIG. 6C and displays an 
Image fetched from the camera lens 201, a character 
image or the like during a recording operation or in a 
standby mode. A user can perform imaging while 
observing the viewfinder 204. 
[0049] Further, a disc slot 203, a video output terminal 
T1 , a headphone and line terminal T2, and an l/F (inter- 
face) terminal T3 are provided on the rear face of the 
body 200. The disc slot 203 Is a slot through which a 
disc serving as a recording medium which can be used 
with the video camera in the present embodiment is 
loaded into or unloaded from the body 200. The video 
output terminal T1 is a terminal from which a repro- 
duced image signal, a character image signal or the like 
to an external video apparatus, and the headphone and 
line terminal T2 is a terminal from which a reproduced 
audio signal is outputted to an external audio apparatus 
or a headphone. The l/F terminal T3 is an interface 
input/output terminal through which data is communi- 
cated with, tor example, an external data apparatus. 
[00501 Further, various operation members 300, 301 
and 304 to 309 to be manually operated by a user are 
provided at afferent locations of the body 200. 
[0051] The main dial 300 is an operation switch for 
setting power supply on/off, a recording operation or a 
reproduction operation of the video camera. When the 
main dial 300 is at the "OFF" position as seen in FIG. 
6C, the power supply to the video camera is off, and 
when the main dial 300 is turned to the "STBY" position, 
the power supply is made avalable and the video cam- 
era enters a standby condition for a recording operation. 
On the other hand, if the main dial 300 is turned to the 
"PB° position, then the power supply is made avalable 
and the video camera enters a standby condition tor a 



reproduction operation. 

[0052] The release key 301 functions as an operation 
key for starting of recording or tor a recording shutter 
when the video camera is in a recording standby condi- 
s tion. 

[0053] It is to be noted that, in a modification which will 
be hereinafter described, when the release key 301 Is 
depressed, a pressure level which is a strength with 
which the release key 301 is depressed is detected, and 

w the data rate of compressed image data to be recorded 
onto a cfisc is varied in response to the pressure level. 
[0054] The zoom key 304 is an operation key for oper- 
ating a zoom condition between a telescopic condition 
and a wide condition upon Imaging. 

is [0055] The eject key 305 is an operation key for 
unloading a disc loaded in the disc slot 203. 
[0056] The reproduction and pause key 306, stop key 
307, forward search key 308 and reverse search key 
309 are prepared for various operations upon reproduc- 

20 tion from a disc. 

[0057] It is to be noted that the appearance of the 
video camera shown in FIGS. 6A. 6B and 6C is a mere 
example at all and may be modified or varied suitably in 
accordance with conditions of use required for the video 

25 camera to which the present invention is applied. Natu- 
rally, the kinds and operation manners of the operation 
keys and the connection terminals to external apparatus 
may have various forms. 

30 3. Internal construction of video camera 

[0058] FIGL 4 is a block diagram showing an example 
of an internal construction of the video camera In the 
present embodiment 

35 [0059] Referring to FIG. 4, a lens block 1 shown actu- 
ally includes, for example, an optical system 11 com- 
posed of an imaging lens, a diaphragm and other 
necessary elements. The camera lens 201 described 
hereinabove with reference to FIGS. 6A to 6C is 

40 included in the optical system 1 1. Further, the lens block 
1 includes a motor section 12 which in turn includes a 
focusing motor tor performing an automatic focusing 
operation of the optical system 1 1 and a zooming motor 
tor moving a zoom lens in response to an operation of 

45 the zoom key 304. 

[0060] A camera block 2 principally includes a circuit 
section for converting image light imaged by the lens 
block 1 into a digital image signal. 
[0061] A Dght image of an imaging object which 

so passes through the optical system 1 1 is provided to a 
CCD (Charge Coupled Device) 21 of the camera block 
2. The CCD 21 performs photoelectric conversion of the 
light image to produce an imaged signal and supples 
the imaged signal to a sample hold and AGC (Automatic 

55 Gain Control) circuit 22. The sample hold and AGC cir- 
cuit 22 performs gain adjustment and sample holding 
processing for the imaged signal outputted from the 
CCD 21 to waveform shape the imaged signal. An out- 
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put of the sample hold and AGO circuit 22 is supplied to 
a video A/D converter 23, by which it is converted into 
digital image signal data. 

[0062] Signal processing timings of the CCD 21 . sam- 
ple hold and AGC circuit 22 and video A/D converter 23 
are controlled with timing signals produced by a timing 
generator 24, The timing generator 24 receives a clock 
which is utilized for signal processing by a data process- 
ing and system control circuit 31 in a video signal 
processing circuit 3 and produces required timing sig- 
nals based on the clock so that signal processing tim- 
ings of the camera block 2 are synchronized with 
processing timings of the video signal processing circuit 
3. 

[0063] A camera controller 25 executes required con- 
trol so that the above-described functioning circuit sec- 
tions provided in the camera block 2 may operate 
appropriately; and executes control for automatic focus- 
ing, automatic exposure adjustment, diaphragm adjust- 
ment, zooming and so forth for the lens block 1 . 
[0064] For example, in automatic focusing control, the 
camera controller 25 controls the angle of rotation of the 
focusing motor based on focusing control information 
obtained in accordance with a predetermined automatic 
focusing control method. Accordingly, the imaging lens 
Is driven Into a Just focused condition. 
[0065] Upon recording, the video signal processing 
circuit 3 performs compression processing for a digital 
image signal supplied thereto from the camera block 2 
and a digital audio signal obtained by collection of 
sound by means of the microphones 202 and supplies 
resulting compressed data as user recording data to a 
medium driving section 4. Further, the video signal 
processing circuit 3 supplies an image produced from 
the digital image signal supplied from the camera block 
2 and a character image to a viewfinder driving section 
207 so that it may be displayed in the viewfinder 204. 
[0066] On the other hand, upon reproduction, the 
video signal processing circuit 3 performs demodulation 
processing for user reproduction data read out from a 
disc 51 and supplied from the medium driving section 4, 
that is, compressed image signal data and aucfio signal 
data, and outputs demodulated image and audio signal 
data ae a reproduction image signal and a reproduction 
audio signal, respectively. 

[00671 It is to be noted that, in the present embodi- 
ment, as a compression and decompression processing 
method for image signal data, the MPEG2 (Moving Pic- 
ture Experts Group 2) is used for moving pictures, and 
the JPEG (Joint Photographic Coding Experts Group) is 
used tor still pictures. Meanwhile, as a compression and 
decompression processing method for audio signal 
data, the ATRAC2 (Adaptive Transform Acoustic Coding 
2) is used. 

[0068] The data processing and system control circuit 
31 of the video signal processing circuit 3 principally 
executes control processing regarding compression 
and decompression processing of image signal data 



and audio signal data of the video signal processing cir- 
cuit 3 and processing for controlling inputting/ourtputting 
of data through the video signal processing circuit 3. 
[0069] Further, controlling processing of the entire 

5 video signal processing circuit 3 inducting the data 
processing and system control circuit 31 is executed by 
a video controller 38. The video controller 38 Includes, 
for example, a microcomputer and so forth and can 
communicate with the camera controller 25 of the cam- 

10 era block 2 and a driver controller 46 of the medium driv- 
ing section 4, which will be hereinafter described, for 
example, over a bus line or the like not shown. 
[0070] As basic operations of the video signal 
processing circuit 3 upon recording, Image signal data 

is supplied from the video A/D converter 23 of the camera 
block 2 is inputted to the data processing and system 
control circuit 31 . The data processing and system con- 
trol circuit 31 supplies the inputted image signal data, 
for example, to a motion detection circuit 35. The motion 

20 detection circuit 35 performs image processing such as 
motion compensation for the inputted image signal data 
using, for example, a memory 36 as a working area, and 
supplies resulting image signal data to an MPEC^ video 
signal processing circuit 33. 

25 [0071 ] The MPEG2 video signal processing circuit 33 
uses, for example, a memory 34 as a working area to 
perform compression processing of the inputted image 
signal data in accordance with a format of the MPEG2 
and outputs a bit stream of the MPEG2 of compressed 

30 data as moving pictures. Further, for example, when 
image data as a still picture is to be extracted from 
image signal data as moving pictures and compression 
processing Is to be performed for the Image data, the 
MPEG2 video signal processing circuit 33 produces 

as compressed image data as a still picture in accordance 
with a format of the JPEG, rt is to be noted that, where 
compressed image data according to a format not of the 
JPEG but of the MPEG2 is employed, an 1 picture (Infra- 
Picture) which is normal image data may possibly be 

40 handled as image data of a stiB picture. 

[0072] The compressed image signal data compres- 
sion coded by the MPEG2 video signal processing cir- 
cuit 33 is written at a predetermined transfer rate into 
and temporarily held by, for example, a buffer memory 

45 32. 

[0073] H is to be noted that In a format of the MPEG2, 
as well known in the art, both of the CBR (Constant Bit 
Rate) and the VBR (Variable Bit Rate) are supported as 
a coding bit rate, and the video signal processing circuit 

so 3 can cope with them. 

[0074] For example, when image compression 
processing according to the VBR is to be performed, tor 
example, the motion detection circuit 35 performs 
motion detection from image data in units of a micro 

55 block within a range of several tens to several hundreds 
frames in sequence, and transmits, if some motion is 
detected, the result of detection as motion vector infor- 
mation to the MPEG2 video signal processing circuit 33. 
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[0075] The MPEG2 video signal processing circuit 33 
makes use of required information including the motion 
vector information to successively determine quantiza- 
tion coefficients of the individual blocks so that the data 
rate of Image data after they are compression coded 
may be a certain required data rate. 
[0076] An audio signal of sound collected, for exam- 
ple, by ttie microphones 202 is inputted as digital audio 
signal data to an audio signal compression encoder and 
decoder 37 through an A/D converter 64 in a display, 
image and aucfio signal inputting and outputting section 
6. 

[0077] The aucfio signal compression encoder and 
decoder 37 performs compression processing for the 
audio signal data inputted thereto in accordance with 
the format of the ATRAC as described above. Also the 
compressed audio signal data is written into the buffer 
memory 32 at a predetermined transfer rate by the data 
processing and system control circuit 31 and temporar- 
ily held by the buffer memory 32. 
[0078] Compressed image data and compressed 
audio signal data can be stored into the buffer memory 
32 in such a manner as described above. The buffer 
memory 32 principally has a function of absorbing a dif- 
ference in rate between the data transfer rate between 
the camera block 2 or the display, Image and aucfio sig- 
nal inputting and outputting section 6 and the buffer 
memory 32 and the data transfer rate between the 
buffer memory 32 and the medium driving section 4. 
[0079] The compressed image data and the com- 
pressed audio signal data stored in the buffer memory 
32 are, upon recording, successively read out at prede- 
termined timings and transmitted to an MD-DATA2 
encoder and decoder 41 of the medium driving section 
4. However, for example, upon reproduction, reading 
out of data stored in the buffer memory 32 and opera- 
tion for recording the read out data onto the disc 51 
through the medium driving section 4 and a deck sec- 
tion 5 may be performed intermittently. 
[00801 Such writing and reading out control of data 
Into and from the buffer memory 32 is executed, for 
example, by the data processing and system control cir- 
cuit 31. 

[0081] Operation of the video signal processing circuit 
3 upon reproduction is generally such as follows. 
[0082] Upon reproduction, compressed image data 
read out from the disc 51 and decoded in accordance 
with the MD-DATA2 format by processing of the MD- 
DATA2 encoder and decoder 41 an the medium chiving 
section 4 and compressed audio signal data which is 
user reproduction data are transmitted to the data 
processing and system control circuit 31 . 
[00891 The data processing and system control circuit 
31 stores the compressed image data and compressed 
audio signal data inputted thereto once, for example, 
into the buffer memory 32. Then, the data processing 
and system control circuit 31 reads out the compressed 
image data and the compressed audio signal data from 



the buffer memory 32, for example, at a required timing 
matched in a reproduction time axis and at a required 
transfer rate, and supplies the compressed image data 
to the MPEG2 video signal processing circuit 33 and 

5 supplies the compressed audio signal data to the audio 
signal compression encoder and decoder 37. 
[0084] The MPEG2 video signal processing circuit 33 
performs decompression processing for the inputted 
compressed image data and transmits resulting image 

to data to the data processing and system control circuit 
31. The data processing and system control circuit 31 
supplies the decompressed image signal data to a 
video D/A converter 61 in the display, image and audio 
signal inputting and outputting section 6. 

75 [008$] Meanwhile, the audio signal compression 
encoder and decoder 37 performs decompression 
processing for the compressed audio signal data input- 
ted thereto and supplies the decompressed audio signal 
data to a D/A converter 65 In the display, image and 

20 audio signal inputting and outputting section 6. 

[0086] In the display, image and audio signal inputting 
and outputting section 6, the image signal data inputted 
to the video D/A converter 61 is converted into an ana- 
log image signal by the video D/A converter 61 and are 

25 inputted to a display controller 62 and a composite sig- 
nal processing circuit 63. 

[0087] The display controller 62 drives the display sec- 
tion 6A in accordance with the image signal inputted 
thereto so that a reproduction image is displayed on the 

30 display section 6A. Not only an image obtained by 
reproduction from the disc 51, but also an imaged 
image obtained by imaging by means of the camera 
section Including the lens block 1 and the camera block 
2 can be displayed substantially on the real time basis 

ss on the display section 6A. 

[0088] Further, in addition to such a reproduction 
image and an imaged image as described above, also a 
message composed of letters, characters and so forth 
for informing the user of particular information in 

40 response to an operation of the apparatus is displayed 
as described hereinabove. Such message display as 
just described may be realized, for example, by execut- 
ing, under the control of the video controller 38, 
processing of composing image signal data such as 

45 required letters or characters with image signal data to 
be outputted from the data processing and system con- 
trol circuit 31 to the video D/A converter 61 so that the 
required letters, characters and so forth may be dis- 
played at predetermined positions. 

so [0089] The composite signal processing circuit 63 
converts the analog image signal supplied thereto from 
the video D/A converter 61 into a composite signal and 
outputs the composite signal to the video output termi- 
nal T1 . If the video camera is connected, for example, to 

55 an external monitor unit or the like through the video 
output terminal T1, then an image reproduced by the 
video camera can be displayed on the external monitor 
unit. 
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[0090] Meanwhile, audio signal data inputted from the 
audio signal compression encoder and decoder 37 to 
the D/A converter 65 in the display, image and audio 
signal inputting and outputting section 6 is converted 
into an analog audio signal by the D/A converter 65 and 
outputted to the headphone and line terminal T2. Fur- 
ther, since the analog audio signal outputted from the 
D/A converter 65 is outputted also to a speaker. SP 
through an amplif ier 66, reproduction sound or the nice 
is outputted from the speaker SP. 
[0091] Tne medium driving section 4 principally 
encodes, upon recording, recording data so that the 
recording data may be suitable for recording onto a disc 
In accordance with the MD-DATA2 format or the MD- 
DATA1 format, and transmits the encoded data to the 
deck section 5. However, upon reproduction, the 
medium driving section 4 performs decoding processing 
for data read out from the disc 51 by the deck section 5 
to obtain reproduction data and transmits the reproduc- 
tion data to the video signal processing circuit 3. 
[0092] The MD-DATA2 encoder and decoder 41 of the 
medium driving section 4 receives, upon recording, 
recording data which include compressed image data 
and compressed audio signal data from the data 
processing and system control circuit 31, performs pre- 
determined encoding processing for the received 
recording data in accordance with the MD-DATA2 for- 
mat, and temporarily stores the encoded data into a 
buffer memory 42. Then, the MD-DATA2 encoder and 
decoder 41 reads out the encoded data at required tim- 
ings from the buffer memory 42 and transmits them to 
the deck section 5. 

[0093] Upon reproduction, the MD-DATA2 encoder 
and decoder 41 performs decocfing processing in 
accordance with the MD-DATA2 format or the MD- 
DATA1 format for a digital reproduction signal read out 
from the disc 51 and inputted thereto through an A/D 
converter 43 and an RF (Radio Frequency) signal 
processing circuit 44, and transmits the decoded digital 
reproduction signal as reproduction data to the data 
processing and system control circuit 31 of the video 
signal processing circuit 3. 

[0094] It is to be noted that also in this instance, if 
necessary, the reproduction data are stored once into 
the buffer memory 42, and data read out at required tim- 
ings from the buffer memory 42 are transmitted to the 
data processing and system control circuit 31. Such 
writing and reading out control for the buffer memory 42 
as described above is executed by the driver controller 
46. 

[0095] It is to be noted that, even in such a case 
wherein, for example, upon playing tack of the disc 51, 
a servo system or the Eke Is disordered by a disturbance 
or the like and reading out of a signal from the disc 51 is 
disabled, if a reproduction operation for the disc 51 is re- 
established within a time corresponding to the read out 
data stored in the buffer memory 42. then the continuity 
in time series of the reproduction data can be main- 



tained. 

[0096] In the present embodiment, an optical detec- 
tion signal in the form of current obtained by the photo- 
detector of an optical head 53 of the deck section 5 
s which receives laser light irradiated upon and reflected 
from the disc 51 is outputted as an analog signal as a 
result of current to voltage conversion (hereinafter 
referred to simply as l-V conversion) by the optical head 
53 side. 

10 [0097] In the medium driving section 4 in the present 
embodiment, the optical detection signal in the form of a 
voltage is converted from an analog signal into a digital 
signal by the A/D converter 43. Then, the optical detec- 
tion signal In the form of a digital signal Is supplied to the 

is RF signal processing circuit 44. 

[0098] The RF signal processing circuit 44 performs 
required digital signal processing for the optical detec- 
tion signal inputted thereto to produce, for example, an 
RF signal as reproduction data, and servo control sig- 

20 nals such as a focusing error signal and a tracking error 
signal for servoing control to the deck section 5. The RF 
signal is inputted to an M D-DATA2 encoder and decoder 
41. 

[0099] Meanwhile, the servo control signals produced 

25 by the RF signal processing circuit 44 are supplied to a 
servo circuit 45. The servo circuit 45 executes required 
servoing control of the deck section 5 based on the 
servo control signals inputted thereto 
|Q1 00] In the present embodiment, the video camera 

so includes an encoder and decoder 47 for the MD-DATA1 
format so that recording data supplied from the video 
signal processing circuit 3 may be encoded in accord- 
ance with the MD-DATA1 format and recorded onto the 
disc 51, or, where data read out from the disc 51 are 

35 data encoded in accordance with the MD-DATA1 format, 
decoding processing of the data is performed and 
resulting data can be outputted to the video signal 
processing circuit 3. fan short, the video camera in the 
present embodiment is constructed so as to be compat- 

40 ibie with both of the MD-DATA2 formal and the MD- 
DATA1 format. 

[01 01 ] The driver controller 46 is a functioning circuit 
section for generally controlling the medium driving sec- 
tion 4. 

45 [0102] The deck section 5 is a section which includes 
mechanisms for driving the disc 51. Though not shown 
in FIG. 4 but shown in FIG. 6C, the deck section 5 can 
unloadably receive a disc 51 and includes a mechanism 
which allows exchanging of the disc 51 by an operation 

so of a user, that is, the disc slot 203. Further, the disc 51 
here is presupposed to be a magneto-optical disc which 
matches with the MD-DATA2 format or the MD-DATA1 
format. 

[0103] In the deck section 5, the disc 51 loaded te 
55 driven to rotate at a CLV by a spindle motor 52 which is 
driven to rotate at a CLV. Upon recording or reproduc- 
tion, laser light is irradiated upon the disc 51 by the opti- 
cal head 53. 
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[0104] The optical head 53 outputs, upon recording, 
laser light of a high level necessary to heat a recording 
track to its Curie temperature, but outputs, upon repro- 
duction, laser fight of a comparatively low level sufficient 
to detect data from reflected lighl by a magnetic Kerr s 
effect. To this end, the optical head 53 includes a laser 
diode serving as laser outputting means, an optical sys- 
tem including a polarizing beam splitter, an objective 
lens and so forth and a detector for detecting reflected 
light though not particularly shown in FIG. 4. The objec- 
tive lens provided in the optical head 53 is hekJ for 
movement in a radial direction of the disc and in a direc- 
tion toward or away from the di6C for example, by a 2- 
axis mechanism. 

[0105] A magnetic head 54 is disposed at a position 
opposing to the optical head 53 across the disc 51 . The 
magnetic head 54 applies a magnetic field modulated in 
accordance with recording data to the disc 51 . 
[0106] Further, though not shown, the deck section 5 
includes a sled mechanism driven by a sled motor 55. 
As the sled mechanism is driven, the entire optical head 
53 and the magnetic head 54 can be moved in a radial 
direction of the disc. 

[0107] An operation section 7 corresponds to the 
operation keys 300 to 310 and so forth shown in FIG. 
6C, and operation Information of any of the operation 
keys by a user is supplied, for example, to the video 
controller 38. The video controller 38 supplies operation 
information and control information for causing neces- 
sary operations corresponding to an operation by the 
user to be performed by pertaining sections to the cam- 
era controller 25 and the driver controller 46. 
[0108] An external Interface 8 Is provided to allow 
communication of data between the video camera and 
an external apparatus and is provided, for example, 
between the l/F (interface) terminal T3 and the video 
signal processing circuit as seen in FIG. 4. It is to be 
noted that wh9e the external interface 6 is not specifi- 
cally restricted here, for example, an IEEE 1394 inter- 
face or the tike maybe adopted. 
[0109] For example, where an external digital image 
apparatus and the video camera in the present embod- 
iment are interconnected through the l/F terminal T3. an 
image imaged by the video camera or an audio signal 
can be recorded into the external digital image appara- 
tus. Further, where image or audio signal data or the 
lice reproduced by an external digital image apparatus 
is taken in through the external interface 8, it can be 
recorded onto the disc 51 in accordance with the MD- 
DATA2 format or the MD-DATA1 format 
[0110] A power supply block 9 makes use of dc power 
supply obtained from a built-in battery or dc power sup- 
ply produced from commercial ac power supply to sup- 
ply required power supply voltages to the functioning 
circuit sections. The power supply on and off operation 
of the power supply block 9 is controlled by the video 
controller 38 in response to an operation of the main dial 
300 described hereinabove. 



PJ111] Further, during recording operation, the video 
controller 38 controls the indicator 206 to execute its 
lighting operation. 

4. Construction of medium driving section 

[0112] Subsequently, a detailed construction of func- 
tioning circuit sections for the MD-DATA2 format 
extracted from the construction of the medium driving 
section 4 shown in FIG. 4 is described with reference to 
a block diagram of FIG. 5. ft is to be noted that, while the 
deck section 5 is shown together with the medium driv- 
ing section 4 in FIG. 5, since the internal construction of 
the deck section 5 Is described above with reference to 
Fia 4, overlapping description of it is omitted here to 
avoid redundancy. 

[01 1 3] In the present embodiment, an optical detec- 
tion signal in the form of current output ed from the 
photo-detector of the optical head 53 Is converted into 
another optical detection signal in the form of a voltage 
by a current to voltage converter provided in the optical 
head 53 and is output! ed to the medium driving section 
4 after its noise resisting property is reinforced. It is to 
be noted that the construction of the optical detection 
signal outputting circuit which includes the photo-detec- 
tor and the current to voltage converter of the optical 
head 53 is hereinafter described. 
[0114] The optical detection signal in the form of a 
voltage of an analog signal inputted to the medium driv- 
ing section 4 is converted into a digital signal by the A/D 
converter 43. A digital output of the A/D converter 43 is 
supplied to an RF amplifier 101 and a matrix amplifier 
107 In the RF signal processing circuit 44. 
[0115] The RF amplflier 101 performs digital signal 
processing to produce a reproduction RF signal (binary 
digitized RF signal) in the form of a digital signal from 
the optical detection signal inputted thereto. 
[01 1 6] The binary digitized RF signal is supplied to the 
MD-DATA2 encoder and decoder 41. in which gain 
adjustment clamping processing and so forth are per- 
formed by an AGO and clamping circuit 103, and a 
resulting signal is inputted to an equalizer and PLL 
(Phase Locked Loot) circuit 104. 
[0117] The equalizer and PLL circuit 104 performs 
equaization processing for the binary digitized RF sig- 
nal inputted thereto and outputs a resulting signal to a 
Vrterbi decoder 105. Further, the binary digitized RF sig- 
nal after the equalization processing is inputted to a PLL 
circuit, by which a clock CLK synchronized with the 
binary digitized RF signal (RLL (Run Length Limited) (1. 
7) code train) is extracted. 

[01 18] The frequency of the clock CLK corresponds to 
the speed of rotation of the disc at present Therefore, a 
CLV processor 111 receives the dock CLK from the 
equaBzer and PLL circuit 104, compares the clock CLK 
with a reference value which corresponds to a predeter- 
mined CLV velocity illustrated in Fia 3 to obtain error 
information, and utilizes the error information as a signal 
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component for production of a spindle error signal SPE. 
Further, the clock CLK is used as a clock for required 
processing of the signal processing circuit systems 
beginning with, for example, an RLL (1 , 7) demodulation 
circuit 106. 

[0119] The Viterti decoder 105 performs decoding 
processing In accordance with a Viterbl decoding 
method for the binary digitized RF signal inputted 
thereto from the equalizer and PLL circuit 104. Conse- 
quently, reproduction data in the form of an RLL {1, 7) 
code train are obtained. 

[0120] The reproduction data are inputted to the RLL 
(1 . 7) demodulation circuit 106, by which a data stream 
for which RLL (1, 7) demodulation has been performed 
is obtained. 

[01 21 ] The data stream obtained by the demodulation 
processing of the RLL (1 , 7) demodulation circuit 106 is 
written into the buffer memory 42 through a data bus 
11 4 so that It Is expanded on the buffer memory 42. 
[0122] The data stream expanded on the buffer mem- 
ory 42 first undergoes error correction processing in 
units of an error correction block in accordance with the 
RS-PC (Reed-Solomon Product Code) method by an 
ECC (Error Correction Code) processing circuit 116, 
and then undergo descrambie processing and EDC 
decoding processing, that Is, error detection process- 
ing, by a descrambie and EDC (Error Detect Code) 
decocfing circuit 117. 

[0123] The data obtained by such processing as 
described above are reproduction data DATAp. The 
reproduction data DATAp are transmitted, for example, 
from the descrambie and EDC decoding circuit 1 17 to 
the data processing and system control circuit 31 of the 
video signal processing circuit 3 at a transfer rate in 
accordance with the transfer clock generated by a trans- 
fer clock generation circuit 121 . 
[0124] The transfer clock generation circuit 121 is a 
section which uses, for example, quartz to generate a 
transfer clock of an appropriate frequency, that is, a data 
transfer rate, when transfer of data between the medium 
driving section 4 and the video signal processing circuit 
3 or transfer of data between different functioning circuit 
sections in the medium driving section 4 is to be per- 
formed. 

[0125] Further, the transfer clock generation circuit 
121 generates clocks of required frequencies to be sup- 
plied to the functioning circuit sections of the medium 
driving section 4 and the video signal processing circuit 
3 in response to an operation condition of the video 
camera. 

[01 26] The matrix amplifier 107 performs required cal- 
culation processing by digital signal processing for the 
optical detection signal inputted thereto to extract a 
tracking error signal TE, a focusing error signal FE, 
groove information GFM (Groove Frequency Modula- 
tion) which is an information signal including absolute 
address information recorded as the wobbled groove 
WG on the disc 51 , and so forth and supplies them to 



the servo circuit 46. In particular, the tracking error sig- 
nal TE and focusing error signal FE extracted in this 
manner are supplied to a servo processor 112, and the 
groove information GFM is supplied to an ADIP band- 

5 pass filter 108. 

[01 27] It is to be noted that, while, as described here- 
inabove, the present embodiment is compatible with 
both of the MD-DATA1 format and the MD-DATA2 for- 
mat, in a corresponding relationship to this, required 

io signal processing of the matrix amplifier 107 is control- 
led by the driver controller 46 so that the operation of 
the matrix amplifier 107 may be switched depending 
upon whether the format of a disc which makes an 
object of recording or reproduction Is the MD-DATA1 for- 

T5 mat or the MD-DATA2 format. This win be hereinafter 
described. 

[0128] The groove information GFM band limited in 
accordance with a frequency of the wobbles by the 
ADIP band-pass filter 108 is supplied to an A or B track 

20 detection circuit 1 09 and an AD IP decoder 110. 

[01 29] The A or B track detection circuit 109 Discrimi- 
nates, for example, based on the method described 
hereinabove with reference to FIG. 2B from the groove 
information GFM inputted thereto whether the track 

25 being traced at present is the track TR • A or the track 
TR<B, and outputs a result of the discrimination as 
track discrimination information to the driver controller 
4a Meanwhile, the ADIP decoder 110 performs FM 
demodulation processing and required decoding 

30 processing for the groove information GFM inputted 
thereto to extract an ADIP signal which is absolute 
address information on the disc and outputs the ADIP 
signal to the driver controller 46. The driver controller 46 
executes required controlling processing based on the 

3s track discrimination information and the ADIP signal. 
[01 30] To the CLV processor 1 1 1 , the clock CLK from 
the equalizer and PLL circuit 104 and the ADIP signal 
obtained by the ADIP decoder 1 10 are inputted. 
[01 31 ] The CLV processor 1 1 1 utilizes, for example. 

40 signals inputted thereto in such a manner as described 
above to produce a spindle error signal SPE for CLV 
servo control based on an error signal obtained by inte- 
gration of a phase error of the ADIP signal from the 
clock CLK, and outputs the spindle error signal SPE to 

4s the servo processor 112. In this instance, depending 
upon the construction of the CLV processor 111. also an 
error signal component obtained by comparison 
between the frequency of the ADIP signal and a target 
value corresponding to a predetermined CLV velocity is 

so utilized as a component of the sphdle error signal SPE. 
It is to be noted that required operation to be executed 
by the CLV processor 111 is controlled by the driver 
controller 46. 

[01 32] The servo processor 1 1 2 produces a tracking 
55 control signal, a focusing control signal, a sled control 
signal, a spindle control signal and some other servo 
control signals based on the tracking error signal TE, 
focusing error signal FE and spindle error signal SPE 
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inputted thereto in such a manner as described above 
and a track jumping instruction, an accessing instruction 
and so forth from the driver controller 46. and outputs 
the thus produced control signals to a servo driver 1 13. 
[0133] The servo driver 1 1 3 produces required servo 
drive signals based on the servo control signals sup- 
piled thereto from the servo processor 112. The servo 
drive signals include two 2-axis drive signals for driving 
the two-axis mechanism for a focusing direction and a 
tracking direction, a sled motor driving signal for driving 
the sled mechanism, and a spindle motor driving signal 
for driving the spindle motor 52. 
[0134] Since such servo drive signals as described 
above are inputted to the deck section 5, focusing con- 
trol and tracking control for the disc 51 and CLV control 
for the spindle motor 52 are performed. 
[0135] When a recording operation to the disc 51 is to 
be performed, for example, recording data DATAr are 
inputted from the data processing and system control 
circuit 31 of the video signal processing circuit 3 to a 
scramble and EDO encoding circuit 115. The recording 
data DATAr are inputted, for example, in synchronism 
with a transfer dock of the data transfer rate generated 
by the transfer dock generation circuit 121 . 
[0138] The scramble and EDC encoding circuit 115 
writes and expands the recording data DATAr, tor exam- 
ple, into and on the buffer memory 42 and performs 
data scrambling processing and EDC encoding 
processing, which is processing of adding an error 
detection code in accordance with a predetermined 
method, for the recording data DATAr. After this 
processing, error correction codes according to the R3- 
PC system are added to the recording data DATAr 
expanded in the buffer memory 42, for example, by the 
ECC processing circuit 116. 

[01311 The recording data DATAr processed in such a 
manner as described above are read out from the buffer 
memory 42 and supplied to an RLL (1, 7) modulation 
circuit 118 over the data bus 1 14. 
[0138] The RLL (1 , 7) modulation circuit 1 18 performs 
RLL (1 , 7) modulation processing for the recording data 
DATAr inputted thereto and outputs recording data in the 
form of an RLL (1 , 7) code train obtained in this manner 
to a magnetic head driving circuit 119. 
[0139] By the way, the MD-DATA2 format adopts a 
laser strobe magnetic field modulation method as a 
recording method for a disc. The laser strobe magnetic 
field modulation is a recording method wherein a mag- 
netic field modulated with recording data is applied to a 
recording face of a disc and laser light to be irradiated 
upon Hie disc is emitted in pulses in synchronism with 
the recording data. 

[0140] According to the laser strobe magnetic field 
modulation method descrtoed above, the proceed of for- 
mation of a pit edge recorded on a disc does not rely 
upon a transition characteristic such as a reversing rate 
of the magnetic field, but is determined by an irradiation 
timing of a laser pulse. 



[0141] Consequently, with the laser strobe magnetic 
field modulation method, when compared with, for 
example, a simple magnetic field modulation method 
wherein laser light is irrac5ated steadily upon a disc and 

5 a magnetic field modulated with recording data is 
applied to a recording face of the disc, it is very easy to 
considerably reduce jitters of recording pits, in short the 
laser strobe magnetic field modulation method is a 
recording method which is superior in recording of a 

w high density to the simple magnetic field modulation 
method. 

[0142] The magnetic head driving circuit 1 19 of the 
medium driving section 4 applies a magnetic field mod- 
ulated with the recording data Inputted thereto from the 

75 magnetic head 54 to the disc 51 . Meanwhile, the RLL 
(1, 7) modulation circuit 118 outputs a clock synchro- 
nized with the recording data to a laser driver 1 20. Trie 
laser driver 120 drives the laser diode of the optical 
head S3 in response to the clock Inputted thereto so that 

20 laser pulses synchronized with the recording data gen- 
erated as a magnetic field by the magnetic head 54 may 
be irradiated upon the cfisc. In this instance, the laser 
pulses emitted and outputted from the laser diode have 
a required laser power suitable for the recording. 
Recording operation of the laser strobe magnetic field 
modulation system can be performed by the medium 
driving section 4 in the present embodiment in such a 
manner as described above. 

[0143] It is to be noted that, in the construction of the 
30 MD-DATA2 block shown in FIG. 5, the A/D converter 43, 
the functioning circuit sections which form the RF signal 
processing circuit 44 and the functioning circuit sections 
which form the servo circuit 45 except A or B track 
detection circuit 109 are, in the present embodiment, 
as circuit sections which are commonly used by the MD- 
DATA1 block for the M D-D ATA 1 format as can be seen 
also from the construction shown in FIG. 4. 

5. Example of disc structure for use with present 
40 embodiment 

[0144] Subsequently, an example of a structure of the 
disc 51 for use with the present embodiment is 
described. 

45 [0145] FIG. 7 illustrates a concept of an example of an 
area structure of the disc 51 for use with the present 
embodiment it is to be noted that the medium format of 
the disc 51 shown in FIG. 7 is such as described here- 
inabove with reference to FIGS. 1 and 2. 

so [01 46] As seen from FIG. 7, a magneto-optical record- 
ing area of the disc 51 into and from which magneto- 
optical recording and reproduction can be performed 
has a management area provided in a section of a pre- 
determined size on the innermost circumference side 

ss thereof. In the management area, principally required 
management information called U-TOC (Table Of Con- 
tents), that is, user TOC. which is required for manage- 
ment of recording and reproduction of data onto and 
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from the disc is recorded. 

[0147] For example, in the case of the present embod- 
iment, management information to be used for record- 
ing and reproduction in unite of a file as data to be 
recorded onto or reproduced from the disc and data & 
indicating image data positions designated to be dis- 
played as thumbnail Images tor Individual files are 
6tored as the U-TOC. 

[0148] It is to be noted that the contents of the U-TOC 
in the management area are rewritten at any time in 
accordance with a result of recording of data onto the 
disc till then or a result of editing processing such as 
deletion of a fae. 

[0149] A data area Is provided on the outer circumfer- 
ence side to the management area. Into the data area, 
principally image data or audio signal data collected by 
a user, data fetched through the external interface 8 and 
so forth are recorded. 

[01 50] In this instance, data are recorded Into Iti e data 
area in such a form that they are managed in units of a 
file. Further, recording or reproduction data of each file 
is managed based on the U-TOC stored in the manage- 
ment area in such a manner as described above. 
[01 51 ] Hie U-TOC recorded in the management area 
is read out, for example, upon loading of the dec, and is 
stored into, for example, a predetermined area of the 
buffer memory 42 of the medium driving section 4 or the 
buffer memory 32. Then, upon recording of data or upon 
editing, the U-TOC stored in the buffer memory is rewrit- 
ten in response to a result of the recording or a result of 
the editing. Thereafter, at a predetermined opportunity 
or timing, the U-TOC of the disc 51 is rewritten or 
updated based on the contents of the U-TOC stored In 
the buffer memory. 

[01 52] It is to be rioted that the example of the struc- 
ture of the disc shown In FIG. 7 is a mare example at all, 
and the physical positional relationship of the areas in a 
radial direction of the disc may be varied in accordance 
with actual conditions of use and so forth. Further, if 
necessary, a further area into which some other prede- 
termined kind of data is to be stored may be provided 
additionally. 

6. Construction of optical detection signal processing 
circuit system 

6-1 . Construction of photo-detector 

[0153] In the following, a construction of the optical 
detection signal processing circuit in the present 
embodiment is described. The optical detection signal 
processing circuit in the present embodiment includes 
an optical detection signal oulputting circuit which con- 
verts reception fight current obtained by the photo- 
detector of the optical head 53 of the deck section 5 into 
a voltage signal and outputs the voltage signal as an 
optical detection signal, and an optical detection signal 
processing circuit system which Includes required ones 



of the functioning circuit sections of the medium driving 
section 4 including the A/D converter 43, RF signal 
processing circuit 44, servo circuit 45 and so forth and 
executes required signal processing for an optical 
detection signal from the optical detection signal output- 
ting circuit. 

[0154] Thus, a construction of the photo-defector of 
the optical head 53 which detects reflected light of laser 
light from a disc is described with reference to FIG. 8. 
[01 55] The photo-detector in the present embodiment 
is required to have a construction which matches with 
both of the MD-DATA1 format and the MD-DATA2 for- 
mat To this end, the photo-detector includes ten photo- 
detector elements A, B, C, D, E, F, G, H. I and J 
arranged in such a manner as seen in FIG. 8. 
(01 66] Upon the photo-detector elements A, B, C and 
D and the photo-detector element I and the photo- 
detector element J, a main beam obtained by dividing a 
laser beam by means of, for example, a Woifaston 
Prism is irradiated while, upon the photo-detector ele- 
ments E and F and the photo-detector elements G and 
H, two split ones of a sub beam obtained by the division 
described above are irradiated. 
[0157] it is to be noted that signal processing based 
on optical detection signals obtained by the photo- 
detector elements A to J described above Is hereinafter 
described together with a construction of the optical 
detection signal processing circuit system. 

6-2. General construction of optical detection signal 
processing circuit system 

[0158] FIG. 9 shows a construction of principal com- 
ponents which form a construction of the entire optical 
detection signal processing circuit system in the present 
embodiment It is to be noted that, in this figure, those 
functioning circuit sections which correspond to the cir- 
cuit blocks in FIGS. 4 and 5 are denoted by IB® refer- 
ence symbols 

[0159] An optical detection signal outputting circuit 
53A is a circuit section included in the optical head 53 
and outputs detection outputs of the photo-detector de- 
ments A to J as optical detection signals each in the 
form of a voltage signal. 

[01 60] In FIG. 9, photodiodes which form the photo- 
detector elements A, B, C. D, E, F, G and H are gener- 
ally indicated as a photodode PD1 and photodiodes 
which form the photo-detectors I and J are generally 
indicated as a photodiode PD2 tor convenience of illus- 
tration. 

[01 61 ] Reception light current obtained by reception of 
reflected laser light from the disc 51 by the photodiode 
PD1 is inputted to an current to voltage converter (here- 
inafter referred to simply as l-V converter) OP1 . The l-V 
converter OP1 converts the inputted reception light cur- 
rent into a voltage signal in accordance with a gain 
determined by a feedback register R1 and outputs the 
voltage signal to the A/D converter 43. 
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[0162] Similarly, reception light current obtained by the 
photodiode PD2 is inputted to another l-V converter 
OP2, by which it is converted into a voltage signal in 
accordance with a gain determined by a feedback regis- 
ter R2. and the voltage signal is outputted to the A/D s 
converter 43. 

[0163] It Is to be noted that actually the l-V converter 
OP1 and the l-v converter OP2 are provided individu- 
ally for the photOHdetBctor elements A. B. C. D, E. F. Q 
and H and the phofcxletector elements I and J, respec- 
tively. 

[0164] The power of laser light to be irradiated upon 
the disc 51 is set such that, for example, it has different 
values for recording and reproduction so that they may 
conform with various conditions upon recording and 
upon reproduction. Upon recording onto a magneto- 
optical disc, in order to raise the temperature of a 
recording face of the disc to its Curie temperature, a 
higher laser power than that upon reproduction Is 
required. Accordingly, the reception light current level 
obtained by a photodiode is cfifferent upon recording 
and upon reproduction. 

[0166] Consequently, optical detection signals 
obtained on the photo-detector elements A, B, C, D. E. 
F, G and H side to be utilized in order to obtain servo 
control signals and an ADIP signal which Is address 
information must be adjusted so that the levels of them 
may be equal upon recording and upon reproduction. 
[0166] To this end. in the present embodiment tor 
example, the feedback register R1 of the l-V converter 
OP1 is formed as a variable resistor, and depending 
upon whether recording should be performed or repro- 
duction should be performed, the resistance value of 
the feedback register R1 Is varied to a required value 
with a control signal S1 from the driver controller 46 to 
switch the gain of the l-V converter OP1. In this 
instance, the resistance value is varied so that the gain 
upon recording may be lower than the gain upon repro- 
duction. 

[0167] ft is to be noted that since the photo-detector 
elements I and J are utilized for production of a repro- 
duction RF signal, that is, since operation of them is ren- 
dered effective only upon reproduction, the gain of the I- 
V converter OP2 which corresponds to the photo-detec- 
tor elements I and J need not particularly be switched 
between upon recording and upon reproduction. 
[0168] However, if the laser power upon recording and 
the laser power upon reproduction are different between 
the MD-DATA1 format and the MD-DATA2 format then it 
is advisable to construct the optical detection signal out- 
putting circuit 53A such that the resistance values of the 
feedback register R1 and the feedback register R2 are 
variably controlled so that gains of the l-V converter 
OP1 and the l-V converter OP2 corresponding to the 
laser powers may be obtained. 
[01 69] Optical detection signals of the photo-detector 
elements A to J outputted from the optical detection sig- 
nal outputting circuit 53A having such a construction as 



described above are outputted to the A/D converter 43. 
[01 70] In a stage before the optical detection signals 
are inputted to the A/D converter 43, they are each in 
the form of an analog voltage signal. The A/D converter 
43 converts the optical detection signals into cfigital sig- 
nals and supplies the digital signals to the RF amplifier 
1 01 , a focusing error signal FE production circuit 140, a 
tracking error signal TE production circuit 141 and a 
groove information production circuit 142 which extracts 
groove information GFM in accordance with the ADIP 
method. 

[P171] The FE production circuit 140, TE production 
circuit 1 41 and groove information production circuit 1 42 
are functioning circuit sections which form the matrix 
amplifier 107 shown in FIG. 5. Further, the matrix ampli- 
fier 107 and the RF amplBier 101 are functioning circuit 
sections included in the RF signal processing circuit 
shown in FIG. 4. 

[01 72] The FE production circuit 1 40 makes use of the 
optical detection signals from the photo-detector ele- 
ments A. B. C and D to perform calculation processing 
given by 

(A + B)-(B + D) 

to produce a focusing error signal FE and supplies the 
focusing error signal FE to the servo processor 112. 
[0173] A detection method for a tracking error signal is 
different between the MD-DATA1 format and the MD- 
DATA2 format which will be hereinafter described in 
detail. Consequently, the tracking error signal TE pro- 
duction circuit 141 in the present embodiment performs 
switching of calculation processing for the optical detec- 
tion signals depending upon whether the applicable for- 
mat is the MD-DATA1 format or the MD-DATA2 format to 
produce a tracking error signal. The switching of the cal- 
culation processing is controlled with a control signal S3 
outputted from the driver controller 46. 
[01 74] The tracking error signal TE outputted from the 
TE production circuit 141 is supplied to the servo proc- 
essor 112. 

[01 75] Further, as described hereinabove with refer- 
ence to FIG. 3, different addressing methods are used 
for the MD-DATA1 format and the MD-DATA2 format. 
The MD-DATA1 format employs the single spiral double- 
skied wobble method whie the MD-DATA2 format 
employs the interlace addressing method. 
[0176] Therefore, the poove information production 
circuit 142 performs switching of the calculation 
processing for the individual optical detection signals 
depencfng upon whether the disc 51 has the MD-DATA1 
format or the MD-DATA2 format so that groove informa- 
tion GFM matching with each format may be extracted 
appropriately. 

[0177] The yoove Information GFM obtained by the 
groove information production circuit 142 is supplied 
through the ADIP band-pass filter 106 to the ADIP 
decoder 1 1 0, by which an ADIP signal, that is. address 
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information, is obtained. 

[01 78] Here, the AD IP band-pass filter 1 08 switches 
its pass-band with a control signal S5 from the driver 
controller 46 in response to a frequency of wobbles 
which corresponds Id the carrier frequency upon modu- 
lation and is different between the MD-DATA1 format 
and the MD-DATA2 formal 

[0179] It is to be noted that description of construc- 
tions for the switching of calculation processing by the 
groove information production circuit 142 and the 
switching of the pass-band of the ADIP band-pass fitter 
108 is hereinafter described in detail while it is omitted 
here. 

[0180] Further, the RF amplifier 1 01 executes calcula- 
tion processing for the optical detection signals 
obtained from the photo-detector elements I and J upon 
reproduction to obtain a reproduction RF signal. Since 
the RF amplifier 101 in the present embodiment per- 
forms calculation as digital signal processing, the repro- 
duction RF signal obtained by the RF ampBfier 101 is a 
digitized, that is. binary digitized, signal, or in other 
words, a binary digitized reproduction RF signal. 
[0181] The calculation processing of the RF amplifier 
101 is common between the MD-DATA1 formal and the 
MD-DATA2 format 

[0182] In particular, where the disc Is an optical disc 
for playback only on which data are recorded in the form 
of pits, the RF amplifier 101 performs calculation 
processing for the optical detection signals of the photo- 
detector elements I and J given by 

l+J 

to obtain a reproduction RF signal. 
[0183] Further, where the disc is a magneto-optical 
disc on which data can be rewritten, the RF amplifier 
101 performs calculation processing for the optical 
detection signals of the photo-detector elements I and J 
given by 

l-J 

to obtain a reproduction RF signal. 
[0184] Further, whOe detailed description and illustra- 
tion of an internal construction are omitted, the RF 
ampllier 101 switches an equalization characteristic for 
the reproduction RF signal such that the applied fre- 
quency characteristic of the reproduction RF signal may 
be different between the MD-DATA1 format and the MD- 
DATA2 format 

[0186] Such switching of the calculation processing 
corresponding to the type of the disc 51, that is, a pit 
disc for playback only or a magneto-optical disc and 
switching of the equaization characteristic depending 
upon the MD-DATA1 format or the MD-DATA2 format as 
described above are controlled whh a control signal S2 
outputted from the driver controller 46. 
[0186] As can be recognized from the foregoing 



description, in the optical detection signal processing 
circuit system in the present embodiment, the signal 
processing circuit system in a stage following the optical 
detection signal outputting circuit 53A performs digital 
5 signal processing. Consequently, the functioning circuit 
sections surrounded by an alternate Kong and short 
dash fine In FI3. 9 can be formed collectively as a single 
digital signal processing IC (Integrated Circuit) 1300. 



[01 87] F IQ. 1 0 shows an example of a construction of 
the tracking servo circuit system in the optical detection 
signal processing circuit system. In FIG. 10, as the 

75 tracking servo circuit system, an internal construction 
principally of the tracking error signal TE production cir- 
cuit 141 is shown. It is to be noted that overlapping 
description of those circuit sections which conespond to 
the functioning circuit sections described hereinabove 

20 with reference to FIGS. 4, 5 and 9 is omitted hereto 
avoid redundancy. 

(91 88] By the way, for the detection method for a track- 
ing error signal of the MD-DATA formats, a 3-beam 
method Is used for the MD-DATA1 format, and a DPP 
25 (Differential Push-Pun) method is used for the MD- 
DATA2 format 

[0189] In the 3-beam method corresponding to the 
MD-DATA1 format, the optical detection signals from the 
photodetector elements E, F, Q and H are utilized to 
so execute calculation processing given by 

(E + FWG + H) 

to obtain a tracking error signal. 
ss [01 90] In contrast, according to the DPP method cor- 
responding to the MD-DATA2 format in addition to the 
optical detection signals of the photo-detector elements 
E, F, G and H, the optical detection signals of the photo- 
detector elements A, B, C and D are utffized to perform 
40 calculation given by 

(A + D)-(B + C) = MPP 

(E - F) - (G - H) - SPP 

46 

to obtain a main push-pull signal MPP and a sub push- 
pull signal SPP, and then calculation processing given 

by 

so MPP -SPP 

is performed to obtain a tracking error signal. 
[01 91 ] The TE production circuit 1 41 is constructed so 
as to produce a tracking error signal which matches with 
ss any of the 3-beam method and the DPP method in such 
a manner as described below. 

[0192] The TE production circuit 141 includes, as 
functioning circuit sections which receive the optical 
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detection signals each in the form of a digital signal out- 
putted from the A/D converter 43, an MPP calculation 
circuit 160, an SPP calculation circuit 162 and a TE cal- 
culation circuit 166. 

[0193] Of the functioning circuit sections, the circuit s 
system on the MPP calculation circuit 160 and the SPP 
calculation circuit 162 side corresponds to the DPP 
method while the circuit system on the TE calculation 
circuit 166 side corresponds to the 3 -beam method. 
[0194] The MPP calculation circuit 1 60 uses the opti- 
cal detection signals of the photo-detector elements A, 
B, C and D to execute calculation processing for obtain- 
ing a main push-puD signal MPP, that is, 
(A + D) - (B + C) and outputs a resulting value to a bal- 
ance adjustment circuit 161. The balance adjustment 
circuit 161 performs adjustment so that the terms (A + 
D) and (B + C) of a result of the calculation may exhibit 
an appropriate balance and outputs a resulting value to 
a DPP calculation circuit 164. 
[0195] The SPP calculation circuit 1 62 uses the opti- 
cal detection signals of the photo-detector elements E, 
F, G and H to execute calculation processing of 
(E - F) - (G - H) to obtain a sub push-pull signal SPP 
and outputs the sub push-pull signal SPP to a gain 
adjustment circuit 163. The gain adjustment circuit 163 
performs adjustment of the gain of the sub push-pull 
signal SPP and supplies the resulting sub push-puD sig- 
nal SPP to the DPP calculation circuit 1 64. 
[0196] The DPP calculation circuit 164 performs cal- 
culation processing of MPP - SPP between the main 
push-pull signal MPP and the sub push-puD signal SPP 
inputted thereto to produce a focusing error signal FE - 
DPP In accordance with the DPP method and supplies 
the focusing error signal FE 'DPP to an AGO (Auto- 
matic Gain Control) circuit 165. The AGO circuit 165 
performs gain ac^ustment of the focusing error signal 
FE - DPP and outputs a resulting signal to the terminal 
T1 of a switch 169. 

[0197] The balance setting of the balance adjustment 
circuit 161 , the gain setting of the gain adjustment circuit 
1 63 and the gain setting of the AGO circuit 165 are con- 
trolled with control signals S1 1 , S12 and S14 outputted 
from the driver controfler 46. respectively, so that opera- 
tion conditions required for the DPP method may indi- 
vidually be satisfied. 

[0190] H is to be noted that the control signals S11, 
S12 and S14 and S13, S15 and S16 which will be here- 
inafter described are generally denoted as a control sig- 
nal S3 in FIG. 9. 

[01 99] The TE calculation circuit 166 makes use of the 
optical detection signals of the photo-detector elements 
E, F, G and H to perform calculation processing of 
(E + F) - (Q + H) to obtain a focusing error signal 
FE-3BM corresponding to the 3-beam method. The 
focusing error signal FE*3BM undergoes balance 
adjustment between the term of (E + F) and the term of 
(G + H) in a result of the calculation by a balance adjust- 
ment circuit 167, undergoes gain adjustment by an AGO 



circuit 168 and is then supplied to the terminal T2 of the 
switch 169. 

[0200] Here, the setting of the gain of the AGC circuit 
168 is controlled with a control signal S13 outputted 
from the driver controller 46. 

[0201] In the switch 169, the terminal T3 is alterna- 
tively connected to the terminal T1 or the terminal T2, 
and the switching is controlled with a control signal S16 
outputted from the driver controller 46. The terminal T3 
is connected, tor example, to an input of a digital track- 
ing servo filter 1 50 in the servo processor 1 12. 
[0202] In the switch 169, if ft is discriminated by the 
driver controller 46 that the disc 61 loaded in the deck 
section 5 has the MD-DATA2 format, then the terminal 
T1 and the terminal T3 are connected to each other, but 
if it is discriminated that the cfisc 51 has the MD-DATA1 
format, then the terminal T2 and the terminal T3 are 
connected to each other. 

[0203] Consequently, wh an H Is dlscrlml nated that the 
disc 51 has the MD-DATA2 format, a tracking error sig- 
nal TE-DPP detected in accordance with the DPP 
method is supplied to the digital tracking servo fitter 150, 
but when it is discriminated that the disc 51 has the MD- 
DATA1 format, a tracking error signal TE • 3BM detected 
in accordance with the 3-beam method is supplied to 
the digital tracking servo fitter 150. 
[0204] In the present embodiment, calculation 
processing and signal processing corresponding to the 
DPP method or the 3-beam method as a detection 
method for a tracking error signal are performed in 
response to a difference between the MD-DATA2 format 
and the MD-DATA1 format of the disc 51 in such a man- 
ner as described abova 

[0205] Further, the tracking error signal TE • DPP 
obtained in accordance with the DPP method and the 
tracking error TE -3BM obtained in accordance with the 
3-beam method have a difference in signal level from 
each other. 

[0206] Consequently, for example, in order to correct 
the difference to execute appropriate tracking servo 
control, the driver controller 46 outputs a control signal 
S6 to the digital tracking servo filler 150 to control the 
digital tracking servo filter 150 so that ft may set different 
servo gains depending upon whether the tracking error 
signal TE ■ DPP is inputted or the tracking error signal 
TE • 3BM is inputted. 

[0207] It is to be noted that the control signal 86 func- 
tions also as a signal for performing switching control of 
the servo gain for some other servo control as hereinaf- 
ter described. 

[0206] The digital tracking servo filter 150 performs 
required filtering processing for the tracking error signal 
TE * DPP detected in accordance with the DPP method 
or the tracking error signal TE • 3BM detected in accord- 
ance with the 3-beam method and inputted thereto to 
produce a tracking control signal as a servo control sig- 
nal and outputs the tracking control signal to the servo 
driver 11 3. 
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[0209] Due to the construction described above, in tfie 
present embodiment, tracking control can be executed 
in accordance with a detection method for a tracking 
error signal which is different between the MD-DATA1 
format and the MD-DATA2 format, that is, in accordance 
with the 3 -beam method or the DPP method. 

6-4. AD IP processing circuit system 

[021 0] Subsequently, the ADIP processing circuit sys- 
tem of the optical detection signal processing circuit 
system is described. 

[021 1 ] A block diagram of FIG. 1 1 shows an example 
of a construction of the ADIP processing circuit system. 
Referring to FIG. 1 1 , as the ADIP processing circuit sys- 
tem, an internal construction principally of the groove 
information production circuit 142 is shown, ft is to be 
noted that overlapping description of functioning circuit 
sections in FIG. 1 1 similar to those shown In FIGS. 4, 5 
and 9 is omitted here to avoid redundancy. 
[0212] As described hereinabove, as an addressing 
method, the single spiral double-side wobble method is 
used for the MD-DATA1 format, and the interlace 
address method is used for the MD-DATA2 format. Fur- 
ther, the carrier frequencies, that is, the groove frequen- 
cies, for them upon address Information encoding are 
different from each other. 

[0213] Consequently, switching of calculation 
processing for production of groove information is per- 
formed by the groove information production circuit 1 42 
depending upon whether the disc 51 has the M D-DATA1 
format or the MD-DATA2 format 
[021 4] Referring to FIG. 1 1 . an optical detection signal 
in the form of a digital signal outputted from the A/D con- 
verter 43 is supplied to an MPP calculation circuit 170 
and an ADIP calculation circuit 1 71 . 
[0216] The MPP calculation circuit 170 performs cal- 
culation processing for producing groove information in 
accordance with the MD-DATA1 format The MPP calcu- 
lation circuit 170 executes calculation processing of 
(A + D) - (B + C) to produce a main push-pull sipial 
MPP, and the main push-pull signal MPP is outputted as 
groove information GFM matching wHh the M D-D ATA 1 
format to the terminal T1 of a switch 172. 
[021 6] It is to be noted that where the MPP calcula- 
tion circuit 170 and the MPP calculation circuit 160 
described hereinabove with reference to FIG. 10 are 
compared with each other, since they execute similar 
calculation processing except that the MPP calculation 
circuit 160 is a functioning circuit section corresponding 
to the MD-DATA2 format and the MPP calculation circuit 
170 is a functioning circuit corresponding to the MD- 
DATA1 format if. for example, balance adjustment, gain 
adjustment and so forth in a precerjng stage or a follow- 
ing stage are set suitably, the MPP calculation circuits 
160 and 170 can be formed commonly so that they are 
constructed collectively as a single functioning circuit 
section. 



[021 7] The AD I P calculation circuit 1 71 performs cal- 
culation processing for producing groove information 
matching with the MD-DATA2 format The ADIP calcula- 
tion circuit 171 executes calculation processing of 
5 (A + B+ C + D) to produce groove information GFM 
matching with the MD-DATA2 format and outputs the 
groove information GFM to the terminal T2 of the switch 
172. 

[021 8] in tha switch 1 72, the terminal T1 or the termi - 
ro nal T2 is alternatively connected to the terminal T3, and 
the terminal 73 is connected to an input of the ADIP 
band-pass fitter 103. 

[0219] Switching of the terminate of the switch 1 72 is 
performed with a control signal S4 outputted from the 

is driver controller 46. If it is discriminated that the disc 51 
loaded in the deck section 5 has the MD-DATA1 format, 
the switch 172 is controlled so that the terminal T1 and 
the terminal T3 are connected to each other. Conse- 
quently, groove Information obtained by the MPP cateu- 

20 lation circuit 1 70 is supplied to the ADIP band-pass filter 
108. 

[0220] On the other hand, Hit is discriminated that the 
disc 51 has the MD-DATA2 format, then the switch 172 
is controlled so that the terminal T2 and the terminal T3 

25 are connected to each other. Consequently, groove 
Information obtained by the ADIP calculation circuit 171 
is supplied to the ADIP band-pass filter 108. 
[0221 ] While groove information formed as wobbles 
on a disc is obtained by bi-phase modulating an ADIP 

so signal which is address information and FM modulating 
the bi-phase modulated ADIP signal, in the present 
embodiment, the carrier frequency upon the FM modu- 
lation Is 22.05 kHz for the MD-DATA1 format but is 88.2 
kHz for the MD-DATA2 format 

ss [0222] Accordingly, the ADIP band-pass filter 108 is 
switched such that when the disc 51 has the MD- 
DATA1 format a required band-pass corresponding to 
the carrier frequency 22.05 kHz is set but when the disc 
51 has the MD-DATA2 format, a pass-band correspond- 

40 ing to the carrier frequency 882 kHz is set 

[0223] Also the switching control of the pass-band is 
performed by the driver controller 46 which discrimi- 
nates the disc formal of the disc 51 and outputs a con- 
trol signal S5 based on a result of the discrimination. 

46 Such change of the pass-band can be performed simply 
and readily by digital processing. 
[0224] By employing such construction as described 
above, groove information can be detected from optical 
detection signals to obtain address information in 

so accordance with an addressing method which is differ- 
ent between the MD-OATA1 format and the MD-DATA2 
format. Further, while, in the present embodiment the 
disc is driven to rotate in accordance with the CLV 
method, the embodiment is advantageous also where 

ss the C AV (Constant Angular Velocity} system is adopted 
alternatively. 

[0225] Further, if necessary, the gain of the 173 in a 
stage following the ADIP band-pass filter 108 may be 
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switched with a control signal S9 from the driver control- 
ler 48 depending upon whether it is discriminated that 
the disc 51 has the MD-DATA1 format or the MD-DATA2 
format. 

6-5. Spindle servo circuit system 

[0226] Subsequently, a construction of the spindle 
servo circuit system for CLV driving the spindle motor 52 
is described with reference to FIG. 12. It is to be noted 
that overlapping description also of functioning circuit 
sections in FIG. 12 similar to those shown in FIGS. 4, 5 
and 9 is omitted here to avoid redundancy 
[0227] While, in the description above with reference 
to FIG. 5, it is described that the spindle error signal 
SPE of the CLV processor 111 is produced based on 
the ADIP signal obtained by the ADIP decoder 1 10, it Is 
otherwise possible to adopt a system wherein the spin- 
dle error signal SPE Is obtained based on a reproduc- 
tion RF signal lor both of the MD-DATA1 format and the 
MD-DATA2 formal 

[0228] Accordingly, the spindle servo circuit system 
shown in FIG. 12 is constructed such that, for produc- 
tion processing of the spindle error signal SPE, one of a 
system which is based on an ADIP signal and another 
system which Is based on a reproduction RF signal can 
be selectively used. 

[0229] Referring to FIG. 12, as a circuit system which 
produces a spindle error signal SPE based on an ADIP 
signal, a phase and frequency detection circuit 180 to 
which an ADIP signal obtained by the ADIP decoder 
1 10 is inputted is provided. 

[0230] The phase and frequency detection circuit 180 
uses, for example, an error information signal indicative 
of a frequency difference obtained by comparison 
between an ADIP signal frequency and a target value 
set corresponding to a defined CLV velocity matching 
with a disc format and another error information signal 
indicative of a phase difference between an ADIP signal 
and the dock CLK to produce a spindle error signal 
SPE. "The spindle error signal SPE obtained by the 
phase and frequency detection circuit 180 is suppled to 
the terminal T1 of a switch 1 82. 
[0231] On the other hand, as a circuit system which 
produces a spindle error signal SPE based on a repro- 
duction RF signal, a phase and frequency detection cir- 
cuit 181 which receives a reproduction RF signal 
obtained by the RF ampEfier 101, that Is, a binary digi- 
tized reproduction RF signal is provided. 
[0232] Also the phase and frequency detection circuit 
1 81 uses, for example, an error information signal indic- 
ative of a frequency difference obtained by comparison 
between the frequency of a received reproduction RF 
signal and a target value set corresponding to a defined 
CLV velocity matching with a disc format and another 
error information signal indicative of a phase error 
between an ADIP signal and the clock CLK to produce 
a spindle error signal SPE. 



[0233] "The spindle error signal SPE obtained by the 
phase and frequency detection circuit 1 81 is supplied to 
the terminal T2 of the switch 182. 
[0234] Also the switch 182 is constructed such that the 
terminal T1 or the terminal T2 is alternatively connected 
to the terminal T3, and the terminal T3 is connected to 
an Input of a digital spindle servo filter 151 In the servo 
processor 1 12. 

[0233] The switching of terminal connection of the 
switch 182 is controlled with a control signal S7 output- 
ted from the driver controller 46 so that one of the spin- 
dle error signals SPE of the phase and frequency 
detection circuit 180 and the phase and frequency 
detection circuit 181 Is supplied to the digital spindle 
servo filter 151. 

[0236] Here, while various discrimination factors may 
be available as a discrimination factor for the terminal 
switching control by the driver controller 46, it is a possi- 
ble Idea to construct the discrimination element for 
example, such that one of the spindle error signals SPE 
with which a more appropriate spindle servo controlling 
condition is obtained in response to a rotation condition 
of the spindle motor such as rotation upon starting of 
rotation or rotation in a condition wherein the PLL is 
locked. Further, depending upon the case, it may be 
possible to fixedly set the switched condition of the 
switch 182 in an initial stage 

[0237] In the construction shown in FIG. 12, the CLV 
processor 1 1 1 is formed from the phase and frequency 
detection circuits 160 and 181 and the switch 182. 
[0238] As described hereinabove with reference to 
FIGS. 2A and 2B, the CLV velocity is different between 
the MD-DATA1 format and the MD-DATA2 format such 
that, for the M D-D ATA 1 format, it is prescribed to be 1 2 
m/s which corresponds to approximately 11 Hz as an 
innermost circumference rotational velocity; and for the 
MD-DATA2 format it is prescribed to be 2.0 m/s which 
corresponds to approximately 22 Hz as an innermost 
circumference rotational velocity. 
[0239] Consequently, the target value to be compared 
with the ADIP signal frequency or the reproduction RF 
signal frequency by the phase and frequency detection 
circuit 160 or 181 must be switched to a required value 
in accordance with a disc format Thus, the spindle 
servo circuit system should be constructed such that 
also the switchkig control of the target value is per- 
formed with a control signal S8A or S8B outputted from 
the driver controller 46 as seen from FIG. 12. 
[0240] Further, since the CLV velocity is different 
depending upon a disc format the transmission charac- 
teristic of the spindle motor 52 itself for the MD-DATA2 
format provides a difference of approximately -6 dB 
from that for the MD-OATA1 format 
[0241] Consequently, where the disc 51 has the MD- 
DATA2 format, the driver controller 46 outputs a control 
signal S6 to perform control of switching the servo gain 
so that correction by +6 dB may be performed by the 
digital spindle servo filter 151. 
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[0242] By the construction described above, spindle 
servo control which conforms with any of the MD-DATA1 
format and the MD-DATA2 format can be achieved. 

6-6. Processing operation 

[0243] An example of processing operation when 
operation control of the driver controller 46 for the opti- 
cal detection signal processing circuit system described 
hereinabove with reference to FIGS. 9, 10, 1 1 and 12 is 
executed actually is illustrated in a flow chart of FIG. 1 3. 
It is to be noted that, tor example, processing operation 
upon reproduction is illustrated in FIG. 13. 
[0244] in trie processing Illustrated In FIG. 13. first In 
step S101 , it is cfiscriminated, as a disc type of the disc 
51, which one of the MD-DATA1 format and the MD- 
DATA2 format the disc 51 has. The discrimination 
processing may be performed, for example, based on 
the shape of an Identification shape which Is physically 
formed in a cartridge of the disc 51 and indicates a dis- 
tinction between trie MD-DATA1 format and the MD- 
DATA2 format In this instance, a detection mechanism 
which can detect the identification shape is provided in 
the disc slot 203 of the deck section 5. 
[0245] Alternatively, for example, identification infor- 
mation representative of a disc format In management 
information read out from the management information 
area of a cfisc may possfely be utilized. 
P246] If it is discriminated in step S1 01 that the dec 
51 has the MD-DATA2 format, then the control 
advances to step S102, but if it is discriminated that the 
disc 51 has the MD-DATA1 format, the control advances 
to step S112. 

[Q247] It is to be noted that, in FIG. 13, the MD-DATA1 
format is represented in an abbreviated form as "MD1" 
and the MD-DATA2 format is represented in an abbrevi- 
ated form ae "MD2" for convenience of illustration. 
[0243] In step S102, control processing for setting cir- 
cuit operation of the tracking servo circuit system corre- 
sponding to the DPP method is executed. More 
particularly, as described hereinabove with reference to 
FIG 10, the driver controller 46 outputs a control signal 
S16 to perform switching control of the switch 169 so 
that the tracking error TE • DPP may be inputted to the 
servo processor 112. 

[0249] In next step S103. servo gains for focusing 
servo control, tracking servo control and sled servo con- 
trol are set so that they may conform with the MD- 
DATA2 format. Thia is performed, as described herein- 
above with reference to FIGS. 9, 10 and 12, by the 
driver controller 46 which outputs a control signal S6 to 
the digital servo fitter corresponding to each of the servo 
controls described above. 

[0250] Thereafter, in step S104, the focusing servo is 
rendered on. In short, after focusing pull-in control is 
performed, the focusing servo loop is closed to start 
focusing servo control. 

[0251] In step S105. balance adjustment is performed 



by the balance adjustment circuit 161 provided in the 
following stage to the MPP calculation circuit 160 as 
described hereinabove, and then in step S106. gain 
adjustment is performed by the gain adjustment circuit 
5 163 in the following stage to the SPP calculation circuit 
162. Further, in step S107, control for gain setting of the 
AGC circuit 165 is executed. 

[0252] In step S108, the tracking servo loop is closed 
to start tracking servo control, and then in step S109, 

io sled servo control is started. 

[0253] In next step S110, control for switching the 
servo gain so that correction by +6 dB may be per- 
formed is performed by the cfigital spindle servo filter 
151 as described hereinabove with reference to FIG. 

15 12. Then in step S1 1 1 , control for switching the pass- 
band characteristic of the ADIP band-pass fitter 108 so 
as to correspond to 68.2 kHz for the MD-DATA2 format 
as described hereinabove with reference to FIG. 11 is 
executed, whereafter the control advances to step 

20 8121. 

[0254] On the other hand, if it is discriminated In step 
S101 that the dsc 51 has the MD-DATA1 format then 
first in step S1 1 2, controlling processing for setting cir- 
cuit operation of the tracking servo circuit system so that 

25 it may match with the 3-beam method is executed. More 
particularly, the driver controller 46 outputs a control sig- 
nal S1 6 to perform switching control of the switch 1 69 so 
that the tracking error TE *3BM may be inputted to the 
servo processor 1 12 as described hereinabove with ref- 

30 erence to FIG 10. 

[0255] In next step S1 13, servo gains for focusing 
servo control, tracking servo control and sled servo con- 
trol are set such that they may conform with the MD- 
DATA1 format This is performed by the driver controller 

as 46 which outputs a control signal S6 to each of the cfig- 
ital servo fitters as described hereinabove with refer- 
ence to FIG8. 9, 10 and 12. 

[0256] Then, focusing servo Is rendered on in next 
step 31 1 4, whereafter control advances to step 31 1 5. 

40 [0257] In step S1 15, balance adjustment of the bal- 
ance adjustment circuit 167 of the TE calculation circuit 
is performed as described hereinabove with reference 
to FIG. 10. In next step S116, control for gain setting of 
the AGC circuit 168 is executed. 

45 [0258] In next step 81 17. the tracking servo loop is 
closed to start tracking servo control, and then in step 
St 18, sled servo control rs started. 
[0259] In step S119, control for switching the servo 
gain of the digital spindle servo titer 151 so that it may 

so conform with the MD-DATA1 formal is executed. In this 
instance, a lower required gain is set so that a level by ■ 
6 dB with respect to the servo gain set by the process- 
ing in step S110 described hereinabove may be 
obtained. 

55 [0260] In next step S120, control for switching the 
pass-band characteristic of the ADIP band-pass filter 
108 so that it may correspond to 22.05 kHz for the MD- 
DATA1 format is executed, whereafter the control 
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advances to step S1 21 . 

[0261 ] In step Si 2 1 , it is waited that the speed of rota- 
tion of the spindle motor converges into a prescribed 
speed range in which the speed of rotation can be 
locked and then the spindle servo loop is closed to start 
the spindle servo control. 

[0262] Then In step 81 22, the ADIP signal Is read out 
to acquire address information, and in next step Si 23, 
controlling processing for rearing out data recorded on 
the disc 51 is executed. 

7. Modifications 

[0263] The operating detection signal processing cir- 
cuit system in the present embodSment ma/ have such 
a modified construction as shown in FIG. 14 where the 
optical detection signal outputting circuit 53A including 
an l-V converter is not provided in the optical head 53 
side. 

[0264] Referring to FIG. 14, the modified optical 
detection signal processing circuit system includes a 
photo-detector section 53B which outputs optica! detec- 
tion signals each in the form of current obtained by the 
photo-detector elements A to J. The photo-detector sec- 
tion 538 is provided in the optical head 53. 
[0263 Further, a digital signal processing IC 1300 
shown includes an A/D converter 43 and an optical 
detection signal processing circuit system 1200 in the 
following stage to the A/D converter 43. Here, the opti- 
cal detection signal processing circuit system 1200 cor- 
responds to a circuit system which includes the 
functioning circuit sections in the digital signal process- 
ing IC 1300 described hereinabove with reference to 
FIGS. 9, 10, 11 and 12. 

[0266] In such an instance as described above, a cur- 
rent to voltage conversion circuit 190 is provided 
between the photo-detector section 53B and the digital 
signal processing IC 1300. 

[0267] The current to voltage conversion circuit 190 
converts optical detection signals each in the form of 
current from the photo-detector elements A to J into 
vottage signals and supplies the voltage signals to the 
A/D converter 43. 

[0268] The current to vottage conversion circuit 190 
can be formed with a simple construction Including a 
buffer amplifier merely having a current to voltage con- 
version function and so forth. 

[0269] While, in the embodiment described above, 
where the disc has the MD-DATA2 format, recording is 
performed on a land of the disc, alternatively recording 
may be performed on a groove. Further, while, where 
the disc has the MD-DATA1 format recording is per- 
formed on a groove, alternatively recording may be per- 
formed on a land. 

[0270] Furthermore, while, in the embodiment 
described above, the present invention is applied to a 
magneto-optical disc, the present invention may be 
applied otherwise to a CD- R or a DVD-RW of the phase 



variation type. 

[0271] It is to be noted that while it is described that, 
in the embodiment described above, the md-data for- 
mats are used for a medium format, the present inven- 

s tiort can naturally be applied to any other medium 
format only if the recording medium is an optical record- 
ing medium and optical detection signal processing Is 
required for recording and reproduction of the optical 
recording medium. 

10 [0272] Further, while, in the foregoing description a 
case is described wherein a construction for obtaining 
compatibility between the MD-DATA1 format and the 
MD-DATA2 format is obtained, also in this regard, the 
present Invention can be constructed so that com pat lb! I - 

75 ity may be obtained between some other medium for- 
mate. 

[0273] Further, while the foregoing description of the 
embodiment of the present invention is directed to a 
video camera, the present Invention can be applied also 
20 to a recording and reproduction apparatus in the form of 
a unitary apparatus which can perform recording or 
reproduction in accordance with an optical recording 
medium. 

[0274] Whfle a preferred embodiment ol the present 
25 invention has been described using specific terms, such 
description is for Illustrative purposes only, and It Is to be 
understood that changes and variations may be made 
without departing from the spirit or scope of the follow- 
ing claims. 

30 

Claims 

1. A reproduction apparatus for selectively playing 
back a first optical disc (51) wherein two side faces 

35 of each of grooves or lands formed thereon are 
wobbled at a first frequency and information is 
recorded on the wobbled grooves or lands and a 
second optical disc wherein one of two side laces of 
each of grooves or lands formed thereon is wobbled 

40 at a second frequency while the other aide face of 
each of the grooves or lands is formed as aflat face 
and information is recorded on the grooves or 
tends, comprising: 

45 an optical head (53) for irradiating light upon a 

predetermined one of the grooves or lands and 
those of the lands or grooves adjacent the pre- 
determined groove or land; 
first detection means (PD1 , 53A) for detecting 

so reflected light from the predetermined groove 

or land; 

second detection means (PD2, 53A) for detect- 
ing reflected light from the lands or grooves 
adjacent the predetermined groove or land; 
55 first calculation means (160) for calculating a 

difference between the reflected light of said 
first detection means and the reflected light of 
said second detection means to produce a first 
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tracking error signal; 

second calculation means (162) for calculating 
a difference between the reflected light from 
one and the reflected light from the other of the 
lands or grooves adjacent the predetermined s 
groove or land detected by said second detec- 
tion means; 

discrimination means (166) for discriminating 
whether an optical disc loaded on said repro- 
duction apparatus is the first optical disc or the io 
second optical disc; and 
tracking controlling means (46, 112) for per- 
forming, when said discrimination means dis- 
criminates that the loaded optical disc is the 
first optical disc, tracking control based on the ra 
first tracking error signal produced by said first 
calculation means, but performing, when said 
discrimination means discriminates that the 
loaded optical disc Is the second optical disc, 
tracking control based on the second tracking 20 
error signal produced by said second calcula- 
tion means. 

2. A reproduction apparatus according to claim 1, 
wherein said first detection means includes a four- 25 
piece detector. 

3. A reproduction apparatus according to claim 1 or 2, 
wherein said Discrimination means discriminates 
based on an identification hole formed in a car- so 
fridge in which the first optical else is accommo- 
dated and an identification hole formed in a 
cartridge in which the second optical disc Is accom- 
modated. 

ss 

4. A reproduction apparatus according to anyone of 
claims 1 to 3, further comprising controlling means 
(46) for controlling the gain of the first or second 
tracking error signal. 

40 

5. A reproduction apparatus according to anyone of 
claims 1 to 4, further comprising balancing means 
(167) for balancing the first or second tracking error 
signal. 

45 

6. A reproduction apparatus for selectively playing 
back a first optical disc wherein two side faces of 
each of grooves or lands formed thereon are wob- 
bled at a first frequency and address information is 
recorded on the wobbled grooves or lands in so 
advance and a second optical disc wherein one of 
two side faces of each of grooves or lands formed 
thereon is wobbled at a second frequency while the 
other side face of each of the grooves or lands is 
formed as a flat face and address information is ss 
recorded on the grooves or lands in advance, com- 
prising: 



an optical head (53) for irradiating light upon a 
predetermined one of the grooves or lands and 
those of the lands or grooves adjacent the pre- 
determined groove or land; 
detection means divided into at least two 
regions in a tracing direction of said optical 
head (53) tor detecting reflected light from the 
predetermined groove or land and the adjacent 
lands or grooves; 

first calculation means (160) for adding detec- 
tion outputs of said at least two regions of said 
detection means; 

second calculation means (162) for subtracting 
a first one from a second one of the detection 
outputs of said at least two regions of said 
detection means; 

discrimination means (1%) for discriminating 
whether an optical disc loaded on said repro- 
duction apparatus Is the first optical disc or the 
second optical disc; 

selection means for switohably selecting one of 
said first calculation means and said second 
calculation means; 

controlling means (46) for controlling said 
selection means so that when said discrimina- 
tion means discriminates that the loaded opti- 
cal disc is the first optical disc, said frst 
calculation means is selected, but when said 
discrimination means discriminates that the 
loaded optical disc is the second optical disc, 
said second calculation means is selected; and 
address extraction means for extracting 
address information based on an output of said 
first or second calculation means selected by 
said selection means. 

7. A reproduction apparatus according to claim 6, fur- 
ther comprising: 

extraction means (164) for extracting the first 
frequency or the second frequency from a 
result of the calculation of said first or second 
calculation means selected by said selection 
means; and 

switching means (169) for switching an extrac- 
tion frequency of said extraction means based 
on a result of the discrimination of said discrim- 
ination means. 

8. A reproduction apparatus according to claim 6 or 7, 
further comprising rotation controlling means (1 1 3) 
for controlling rotation of the optical disc (51) loaded 
on said reproduction apparatus based on the fre- 
quency extracted by said extraction means. 

9. A reproduction apparatus according to claim 8, 
wherein the first optical disc and the second optical 
disc are controlled to rotate at different linear vefoc- 



21 



EPO 938084 A2 42 



41 

rties from each other, and said reproduction appara- 
tus further comprises gain controlling means for 
correcting a difference between the linear veloci- 
ties. 

5 

10. A reproduction apparatus according to anyone of 
claims 6 to 9, wherein said discrimination means 
(166) discriminates based on an identification hole 
formed in a cartridge in which the first optical disc is 
accommodated and an identification hole formed in to 
a cartridge in which the second optical disc is 
accommodated. 

11. A reproduction method for selectively playing back 
a first optical disc wherein two side faces of each of 
grooves or lands formed thereon are wobbled at a 
first frequency and information is recorded on the 
wobbled grooves or lands and a second optical disc 
wherein one of two side feces of each of grooves or 
lands formed thereon is wobbled at a second fre- 
quency while the other side face of each of the 
grooves or lands is formed as a flat face and infor- 
mation is recorded on the grooves or lands, com- 
prising the steps of: 

discriminating whether an object optical disc 
(51) of playback is the first optical disc or the 
second optical disc; and 
producing, when it is discriminated by the dis- 
crimination step that the object optical disc is 
the first optical disc, a tracking error signal 
based on a side beam and performing tracking 
control based on the produced tracking error 
signal; but 

producing, when it is discriminated by the dis- 
crimination step that the object optical disc is 
the second optical disc, a tracking error signal 
based on a main beam and a side beam and 
performing tracking error control based on the 
produced tracking error signal. 



back a first optical disc wherein two side faces of 
each of grooves or lands formed thereon are wob- 
bled at a first frequency and information is recorded 
on the wobbled grooves or lands and a second opti- 
cal disc wherein one of two side faces of each of 
grooves or lands formed thereon is wobbled at a 
second frequency while the other side face of each 
of the grooves or lands is formed as a flat face and 
information is recorded on the grooves or lands, 
comprising: 



first signal processing means for performing 
signal processing corresponding to the first 
optical disc; 

is second signal processing means for perform- 

ing signal processing corresponding to the sec- 
ond optical disc; 

selection means for switchably selecting one of 
said first signal processing means and said 
20 second signal processing means; 

discrimination means for discriminating 
whether an optical disc loaded on said repro- 
duction apparatus is the first optical disc or the 
second optical disc; and 
25 switching controlling means for controlling said 

selection means so thai, when said discrimina- 
tion means discriminates that the loaded opti- 
cal disc is the first optical disc, said first signal 
processing means is selected, but when said 
30 discrimination means discriminates that the 

loaded optical disc is the second optical disc, 
said second signal processing means is 
selected. 
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12. A reproduction method according to claim 11, fur- 
ther comprising the step of: 

extracting, when it is discriminated by the dis- 45 
crimination step that the object optical disc (51) 
is the first optical disc, the first frequency from 
a reproduction signal and controlling rotation of 
the optical disc based on the extracted fre- 
quency; but so 
extracting, when it is discriminated by the dis- 
crimination step that the object optical disc is 
the second optical else, the second frequency 
from the reproduction signal and controlling 
rotation of the optical disc based on the 55 
extracted frequency. 

13. A reproduction apparatus for selectively playing 
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